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NOW — NASH VAPOR-TURBINE PUMPING ECONOMY 
FOR HEATING SYSTEMS UP TO 100,000 SQ. FT. E. DR 


This remarkable Return Line Heating Pump 
requires no electric current, eliminating the 
greatest expense item in the operation of 
any ordinary pump. The motive power is a 
special turbine. It operates on any heating 
system, above or below atmosphere. 


The steam which operates the turbine 
passes directly back to the heating mains 
with little heat loss. None is wasted. 


But the really important saving effected by 
the Vapor-Turbine is in the system, for the 
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reason that this pump operates continuously, 


It is the only pump that can do this with 
economy. Continuous operation means 
uniform circulation, and uniform circulation 
saves steam. Owners report remarkable 
savings in fuel with the Vapor-Turbine. 


Mechanically, this pump is a marvel. One 
moving element, no wearing parts, no in. 
terior lubrication. Compact, trouble-proof, 


NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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CHRYSLER BUILDING. NEW YORK & 


Upper three floors of the first air conditioned apartment house, New York, with sign advertising air conditioned feature 


The First Completely Air Conditioned 
Apartment House 


One of the most noteworthy instances of air con- 
ditioning in remodeled buildings in New York City is 
in a modernized apartment dwelling at 125 East 54th 
Street. Formerly this structure had but a single apart- 
ment on each of its four floors, besides an English base- 
ment. The new owner, catching the current trend to- 
wards smaller apartments and cafe accommodations, 
has transformed the upper four floors into 24%4-room 
apartments. There are two apartments per floor, or 
eight for the entire building. 

With an eye to extra return on the investment, the 
English basement was changed into what is known as 

“night club.” The room, with dance orchestra plat- 
form at one end, is about 45 ft. wide by 90 ft. long 
and will be used as an all-hour restaurant and night 
cafe. A small bar was installed in the main lobby, 
through which one must pass to reach the night club. 
Off the lobby there also are comfort rooms and a cloak 
room. Residents may reach their apartments via a 
separate entrance if they desire. Some slight altera- 
tions are planned for the front exterior and, when com- 
pleted, the building will be in complete harmony with 
adjacent buildings, which almost without exception 
also are apartment residences of the better class. 

It would have been difficult, if not impossible, to 
have installed the air conditioning system now nearly 
ready for operation had not structural modernization 
permitted the installation of the mechanical apparatus 


and air distribution ducts which are an important fea- 
ture of the layout. 

A study of conditions urged engineers of The United 
Air Conditioning Corp., New York, and the contrac- 
tors to offer fan-driven units. As distinguished from 
other types of apparatus, the units selected resemble 
what sometimes are referred to as “schoolroom” units 
in that twin fans take their supply through dry wafer 
filters, then pass the air upwards over tubular reverse 
fluid coils, thence to supply ducts for delivery at de- 
sired points. One might further describe the units 
used by stating that they represent a modification of 
room cabinets without sheet metal enclosures. 

Perhaps the outstanding feature of the building’s 
conditioning arrangement is the treatment of individual 
apartments, which, as already stated, comprise a living 
and a bed chamber, each about 20 ft. by 20 ft., a fairly 
good sized kitchenette and a bathroom, with necessary 
closets. In the floors of closets, the latter in each in- 
stance being located near bathrooms or kitchens, air 
conditioning units were set. As the apparatus is at 
the bottom of closets the upper space can be used for 
storage. 

Behind and slightly above the fans are the coils, to 
be considered as integral parts of units because ab- 
breviated sheet metal casings house both fans and coils. 
The fan inlets, however, are uncovered. 

In front of conditioner units, of which there is one 
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for each of the eight apartments, is a recirculation 
grille. This is 24 in. by 30 in. in size and is located 
in the interior wall of the living room at the floor. 
The fans, having discharged the air over the coils, 
which contain hot water under pump pressure in winter 
and cold water, also under pressure, in summer, de- 
liver the conditioned air to concealed ducts that termi- 
nate in wall grilles, one opening into each room. 

These conditioned air grilles are near ceilings in all 
cases. Living and bed chamber grilles are 10 in. by 
20 in. each, those serving kitchen and bathroom 6 in. 
by 6 in. each. Thus each apartment is independently 
conditioned and responds to individual thermostatic 
controls according to the wishes of tenants. 

To supplement the foregoing is a comprehensive ex- 
haust system for all toilets and kitchenettes. A single 
trunk duct with branches and a single fan serve all 
such rooms in the building. Kitchen exhaust grilles 
are near ceilings, while toilet room exhaust grilles are 
about 3 ft. above the floor and near seats. Grilles are 
4 in. by 6 in. Odors are exhausted by cased fan to 
the atmosphere above the roof. 

As a variation of the equipment just outlined, each 
of the two first floor apartments has a recessed cast 
iron radiator, faced by 4 ft. by 4 ft. grilles, this radia- 
tion being in front halls. There also is in the same 
halls an extra conditioned air grille near the ceiling, 
size being 10 in. by 20 in. each. Piping to and from 
all apartment conditioner unit-coils is cross connected 
and valved so that one may, according to season, 
change from hot to cold or vice versa simply by ma- 
nipulation of hand valves. All piping is of brass with 
individual unit branch lines of %4-in. size. 


Two arrangements of supply and exhaust grilles used in the apar 
of closet behind the lower grille which is for recirculating air. U 





Drainage of condensate from exteriors of unit coils 
when used for cooling, is by %-in. pipe line to the 
sewer. Hot water radiation return from unit coils 
goes to a six-section cast iron heating plant in the base- 
ment. 

The kitchen that serves the restaurant requirements 
of the night club is directly beneath the latter and also 
is air conditioned. The large cased fan that supplies 
conditioned air both to the club and to the kitchen 
is in the same room as the oil-fired water heater and 
its 1,000-gal. horizontal storage tank. This heater not 
alone furnishes hot water for all space heating but 
also supplies hot water for the domestic requirements 
of tenants. 

From an air conditioning viewpoint, treatment of 
the night club parallels that of the apartments in in- 
terest. The system here installed might be divided 
into three features. First, is the large duct some 36 
in. wide by 24 in. deep that passes along one entire 
side of the room adjacent to the ceiling. In the in- 
ward side, or face, of this duct are 16 supply grilles 
each 6 in. by 20 in. and 5 ft. apart. Through these 
warm air will be delivered in winter and cool air in 
summer. 

Necessary coils of the duplex-service type, as already 
described, are installed in a large duct near a cased 
supply fan in what is known as the fan room. These 
coils also are cross connected so they can be used 
either for heating or cooling. 

At the floor line and towards the front, or entrance, 
end of the night club is a large! grille for the exhaust 
of room air for recirculation. This recirculation grille, 
however, furnishes only two-thirds of the air supply 



































rtments. Fans, cooling and heating coils are in lower portion 
pper grille is for conditioned air and is connected by duct- 


work to the apparatus in the lower portion of the closet 
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Recirculating: 
Grille 


LIVING 
ROOM 


(Above) Typical floor plan of 2%4-room suites. Air conditioning appa- 
ratus in small closet just off the kitchen supplies air to bedroom and 
living room. (Right) Floor plan of night club on first floor of apart- 
ment house. All ductwork is concealed. Air conditioning apparatus is 


in the basement 


handled by the supply fan, the remainder being out- 
side air taken from above the roof. 

To complete the club equipment is another large 
duct on the opposite side of the room from the condi- 
tioning duct and which also runs along the entire long 
side. Into the bottom of this, which is an exhaust duct, 
are two grilles 24 in. by 24 in. each for the elimination 
of smoke and to improve general air circulation in the 
room. This duct joins the exhaust duct of the kitchen 
below, the combined exhaust then being discharged 
outdoors above the club roof. 

The elaborateness of the equipment installed in this 
modernized building is further evidenced in the fact 
that small rooms have not been neglected. For ex- 
ample, there is the 9 in. by 12 in. duct, some 90 ft. 
long, that exhausts heat and odors from the fan, or 
machine, room and discharges above the roof. Then 
there are additional air conditioning and ventilating 
accommodations for a bar in the lobby. 

In the interior wall, above the bar, is a 6 in. by 20 
in. grille for the delivery of warm air, in winter, and 
cool air, in summer, to match the general plan of con- 
ditioning in the remainder of the building. Also the 
ceiling of the lobby, between the bar and the cloak 
room, is a ceiling grille 10 in. by 30 in. for conditioned 
air, while one finds a 24 in. by 24 in. wall grille in the 
men’s toilet directly across the lobby from the cloak 
room. Still another exhaust grille was installed in the 
women’s room adjacent, ducts serving the latter two 
rooms joining the toilet and bathroom exhaust ducts 
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of apartments and discharging above the roof. 

As complete modernization of the building will not 
be effected until early autumn the compressor intended 
to cool the residential sections of the building probably 
will not be installed until spring. The compressor and 
water cooling equipment that serve the night club, 
lobby and other miscellaneous, minor requirements 
are, however, now in process of being connected and 
are of 15 tons capacity, with a 15-hp. motor. Water 
heater, fans and ducts are practically ready to operate 
as we go to press. 

Of no small importance in connection with this air 
conditioning and ventilation contract is the emphasis 
placed by the owner on the benefits. He considered 
the desirability of making the investment for some 
time before going ahead with the work. As this is 
said to be the first all-air-conditioned apartment build- 
ing in this city the owner can be regarded as a pioneer. 

He had no hesitancy in ordering conditioning for 
the night club and ventilation for parts of the structure 
below the first floor but used testing tactics to learn 
whether there would be importance enough attached 
by tenants to air conditioning of the residential apart- 
ments to warrant the cost. Consequently, the owner 
caused to be publicized the fact that residential con- 
ditioning would be furnished. Had no interest been 
exhibited by prospective tenants it is likely that the 
matter would have been dropped until a later date. 
The news elicited marked interest, however, and sev- 

(Concluded on page 76) 
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Air Conditioning for California Homes 


By B. M. WOODS} and B. F. RABER{ 


In air conditioning, whether for heating or for cool- 
ing, the fundamental information needed by the de- 
signer always includes the kind of air available on the 
outside and the kind to be provided in the house. ‘The 
designer will ask “What are the initial temperature, 
humidity, and degree of purity of the atmosphere; 
what final values of these same data are to be provided, 
and what air movement is desired or is permissible?” 
The type of equipment suitable for any home is really 
affected as much by the weather of the region in ques- 
tion as by any other single factor. 

Analysis of weather reports from stations scattered 
throughout California shows that there is a very con- 
siderable region over the whole of which the maximum 
daily temperature for July is above 90°. July is, in 
general, the hottest month of the year in California, and 
90° is an average maximum above which comfort cool- 
ing is strongly indicated as desirable. 

A study of these weather reports and of the map of 
the state suggests the delineation of zones in which 
conditions appear to be similar. The region above re- 
ferred to, over which the average daily maximum tem- 
perature for July is above 90°, includes practically all 
of the area of the interior valleys of California, to- 
gether with a considerable portion of the interior 
mountainous region of southern California. 

The entire coastal and most of the delta area lies 
outside of this zone I. Analysis with reference to the 
humidity encountered, as well as the temperature, in- 
dicates the desirability of dividing the coastal region 





*Abstracted from Bulletin 589, Agricultural Experiment Station, 
College of Agriculture, University of California, Berkley, Calif. 

tProfessor of Mechanical Engineering. 

tProfessor of Mechanical Engineering. 


into two zones. That portion north of Santa Barbara 
is strongly affected by the cool waters of the Japan cur. 
rent off-shore. It is labeled zone III. The portion 
from Santa Barbara south, has high relative humidity, 
but it has higher temperatures. The southern coastal 
region is labeled zone II. 

Since these assignments of zones are made arbitrarily 
from average conditions for the region some exceptions 
are to be expected. 


The Question of Economy 


In this, as in all equipment problems, the question 
of cost must be kept constantly in the foreground, 
Where the need for summer cooling is not great, the 
justifiable expenditure for obtaining results may simi- 
larly be small. In certain communities, also, weather 
conditions and the availability of cheap cold water and 
low electric rates may make possible relatively inex- 
pensive cooling systems. 

As a preliminary guide, the assumption has been 
made that “ultimately the homeowner may be willing 
to pay as much per year for cooling as he now pays for 
heating.” In climates where the warm season lasts 
most of the year, the homeowner will probably be will- 
ing to pay more; in climates where the winter season 
is long and cold, the situation will be reversed. For the 
central valleys of California the rule may prove a fair 
one. A number of commercial installations in the val- 
ley climate of California have shown approximate 
equality between annual heating and cooling charges. 
A study of Fig. 8 indicates that the initial cost of a 
cooling system, or perhaps of a combined system, is at 
present about that of the family automobile. Doubt- 
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Floor plans of residences used as basis of comparisons of cost of cooling equipment and effect of insulation. Fig. 1 (Left). 
One-story cottage. Fig. 2 (Right). Two-story house. ' 
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less, with increased production and standardization of 
: . . . 
equipment, the initial cost can be reduced. 


Sample Houses 


Two sample houses are used in this bulletin as the 
basis of discussions and comparisons of such items as 
the effect of insulation and the cost of the equipments 
for summer cooling. The assumed floor plan of the first 
house, a typical five-room cottage, is shown in Fig. 1, 
the general external appearance in Figs. 4, 5, 6, and 7. 
The second sample house is a two-story, eight-room 
home. The floor plans are given in Fig. 2. 

Both houses are typical California homes. The usual 
frame of 2 X 4 in. wooden studding is assumed to be 
sealed outside by fir sheathing, building paper, and red- 
wood siding, and inside by wood lath and plaster. The 
roof design in each case is a simple gable type with 
wooden rafters and roof sheathing and cedar shingles. 
The floors consist of the usual l-in. pine subflooring 
and 3-in. oak-finish flooring, with building paper be- 
tween. Basements, adequate in size to contain the 
necessary equipment, are assumed under the houses. 

When referred to as insulated houses, the construc- 
tions are considered not modified, except by the addi- 
tions of insulation in the spaces between the studding, 
and between the ceiling joists of the attic. The in- 
sulating material chosen is shredded redwood bark, so 
applied as to give a weight of approximately 1,500 lb. 
per 1,000 sq. ft. of wall or ceiling surface that is in- 
sulated. No shredded redwood bark was considered 
applied below the lower floors, because of the assump- 
tion that the basements would be closed and below 
earth grade, and, therefore, not subjected to the out- 
side air temperatures that are effective on the wooden 
walls of the structures. 


Insulation 


Computations for the sample houses show that in 
such a cottage, uninsulated, more than 40% of the heat 
enters through the roof. In Fig. 3 comparisons for 
the cottage have been made for the cooling season and 
for the heating season. For the cooling season the heat 
which gains admission through the house is of primary 
interest. This is tabulated in the two charts under 
the heading “Heat Gained.” Two cases are shown. With 
no insulation and single-glass, unshaded windows, the 
left bar, 4, shows the proportions of heat gained from 
the walls, roof, window glass, sun effect on the glass, 
and the air change required to provide fresh air for 
the occupants. Corresponding reduced amounts with 
walls and ceilings insulated, double glass in the win- 
dows, outside shades, such as awnings for the windows, 
are shown in the second bar, B. The saving possible 
by such insulation is striking. 

Bars C, D, and E indicate the heat loss for the cot- 
tage under different conditions of insulation during the 
heating season. Bar C shows the loss from the unin- 
sulated house, and the various components of the total 
loss are indicated. Bar D, drawn to the same scale, 
shows the total loss and the components if the house 
is insulated. The shaded portion indicates the result- 
ing percentage saving, based on the total loss from the 
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Fig. 3. Effect of insulation on cottage. Savings during sum- 

mer shown by columns A when cottage is not insulated or 

shaded, B when insulated and windows shaded. Last three 

columns show savings during winter. C, not insulated; D 

with insulation; E with insulation and double glass. Total 
heat quantities in bars A and C are not equal. 


uninsulated house. Bar E is for the same conditions 
as D, except that double glass was used in the windows. 

The total heat lost from the uninsulated house in the 
heating season (bar C) is not the same in amount as 
the total heat gained through the uninsulated house in 
the cooling season (bar 4). The basis of percentage 
in bars 4 and B is therefore different from that in bars 
C, D, and E, and comparisons between the two groups 
as to total heat quantities are not possible from the 
data given in Fig. 3. 


Mechanical Equipment 


To obtain a drop of 10°-20° between the outside and 
inside air for comfort cooling of homes, there are, 
broadly speaking, two general classifications of equip- 
ment. One operates mainly by the cooling effect due 
either to circulation of air which is cooler than the 
spaces through which it is to be circulated, or to the 
use of water sprays either applied directly to the air 
as in washers, or indirectly through heat exchangers. 
This classification is usually characterized by low op- 
erating costs. Attention, however, should be paid to 
the amount of water, if it is used, since this may con- 
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Fig. 4. Equipment for attic ventilation with night air 
circulation. 


stitute a considerable fraction of the operating expense. 
Also, one should make certain that the resultant air is 
of acceptable temperature and humidity. 

In the second classification, mechanical power is ap- 
plied to a refrigerating fluid with the aid of compres- 
sors and evaporators to provide a refrigerating system. 
An equivalent effect may be realized by a combina- 
tion of the first system with ice, obtaining approxi- 
mately the same results, but with less accurate control. 
At the present time ingenious developments are taking 
place in both classifications. 
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Fig. 5. Equipment for all-year air conditioning, using warm- 
air furnace for heating and refrigerating unit for cooling. 





Application of Equipment to the Sample Cottage 


Figs. 4, 5, 6, and 7 illustrate four typical systems that 
might be installed in the cottage, floor plans of which 
are given in Fig. 1. The systems shown are illustra. 
tive of available equipment. They show only a few 
of the many possible combinations. They do not show 
every detail or the limit of equipment for any Particu- 
lar system. 


Initial and Operating Costs of 
Typical Cooling Systems 


The cost of systems of equipment completely in. 
stalled and connected, ready for operation, will vary 
with differences in time, location, labor costs, installing 
conditions, and quality, capacity, and type of equip- 
ment. Installing conditions include type of construc- 
tion, insulation, available space, and many other vari- 
ables. Therefore, any general statement as to approxi- 
mate costs of typical equipment should always be con- 
sidered subject to adjustment for a specific set of con- 
ditions. Nevertheless, a statement of approximate costs 
is valuable in making comparisons of installations and 
in giving an idea of budgeting provisions. ‘ 

Initial Costs—The bar chart, Fig. 8, indicates ini- 
tial costs for the year 1934, as given by California 
firms, without freight or transportation inclusions from 
San Francisco, for seven different typical summer cool- 
ing systems, as recommended by these firms, for the 
cottage and for the two-story house, previously referred 
to in this bulletin. For each system, the first long 
bar shows bid cost installed and connected in the cot- 
tage, when insulated, the second long bar the same for 
the cottage uninsulated, the third long bar for the two- 
story house insulated, and the fourth long bar for the 
two-story house uninsulated. 

The firms were asked to select no larger capacity of 
their equipments than would be necessary to guarantee 
a maximum drop of 17° from outside air temperature 
to that inside of the spaces to be cooled. Of course, 
such guarantee was not possible with system 4 be- 
cause its results depend upon night air temperatures, 
nor with systems B, C, or D because these depend upon 
both temperature and humidity of the outside air for 
the final results. Only with systems E, F, and G was 
it possible to guarantee the specified drop of 17° un- 
der any and all of those outside air conditions requir- 
ing cooling that are encountered in, California. 

Whenever the system or bid required, uniform al- 
lowances for piping, wiring, registers, and duct work 
were added, respectively, of $15, $20, $35, and $50 
for the cottage, and $15, $20, $50, and $75, respec- 
tively, for the two-story house. All costs are for non- 
automatic, or manual control, except for system G, 
where complete automatic thermostat control was 1n- 
cluded. 

System 4, Fig. 8, includes the installation of regis- 
ters and fan as outlined in Fig. 4 for the purpose of 
cooling the house by circulation of air during the night, 
and counteracting the sun effect on the roof by circula- 
tion of air through the attic during the day. This 
simplest of all systems will evidently give best results 
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‘n localities where night temperatures are decidedly 
lower than those during the day. ! 

System B includes the installation of a simple fan 
and air washer with ducts and registers. This system 
gives best results in the dry regions of zone i, where 
addition of moisture to the incoming air Is desirable. 
If the system is a recirculating one, excessive moisture 
addition may occur. 

System C consists in the installation of fin-type cool- 
ing surfaces, with cooling tower, a fan, and ducts with 
registers. This type of system will give best results 
where humidity is low enough to allow a cooling tower 
to show a reasonable drop in temperature. Fin-type 
cooling surfaces allow recirculation of air in the house 
without cumulative increase in humidity, whereas a 
simple air washer tends to build up the inside humidity 
to intolerably high values with recirculation of the room 
air through the washer. 

System D includes the installation of an indirect 
evaporative cooling equipment. Although this is based 
on a simple air washer for the refrigerating effect, the 
machine can nevertheless realize the economic advan- 
tages of recirculation without cumulative increase of 
‘room humidity to very high values. This is accom- 
plished by transferring the refrigerating effect, only, 
from the washed air stream to the room air stream. 

System E of Fig. 8 includes ‘the installation of an 
underground ice tank for cooling water circulated in the 
room radiators of a combined cooling and hot-water 
radiator heating system, the radiators and their con- 
necting piping and water heater not being included in 
the costs as indicated. This cooling equipment is shown 
by items 4, F, D, and C of Fig. 6. When the number 
of days during which cooling is needed in a given sea- 
son is small, the ice system is a good one to consider. 
It gives high cooling capacity without high installation 
cost. A number of successful installations have been 
made. However, difficulty may be experienced in this 
case with the formation of a stratum of cold air near 
the floor, unless means of agitation, such as floor fans, 
are provided. The trouble is due, of course, to the 
radiators. It may be remedied by substituting unit 
coolers with integral fans. 

System F includes the installation of an air washer, 
and an ice tank for cooling the spray water of the 
washer, and requisite registers and ducts. This com- 
bination may be useful when high humidities and high 
temperature prevail, as in zones II and III, because 
the cold-water spray in the washer tends to reduce 
humidity in the rooms. 

System G consists in the installation of a compres- 
sor and condenser refrigerating unit, a central fin-type 
air-cooling coil, blowers, filters and humidifier, and 
the necessary registers and ducts. Thermostatic con- 
trol is included in the cost estimates for this equipment. 
The mechanical systems, based upon the use of re- 
frigerating fluids and the employment of compressors 
and evaporators, are well known, and present the great 
advantage of being independent of the outside atmos- 
pheric conditions. Much ingenuity is now being shown 
in the design of mechanical refrigeration systems to 
make them economically applicable to homes. In a 
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Fig. 6. Equipment for all-year air conditioning, using hot 
water system for heating and ice melting tank for cooling. 


number of cases, they give results which justify the 
present cost. 

Operating Costs.—The estimated operating costs to 
be expected during a cooling season requiring 1,000 hr. 
of actual operation are shown by the broad black bars 
for each of the systems B to G inclusive, and for each 
of the four house conditions. System 4, using fans 
for cooling at night, is estimated on the basis of 2,000 
hr., because this system requires both night and day 
operation for its fundamental effects, whereas the other 
systems do not. For the purpose of these estimates, 
the cost of electric power was taken at 3 cents a kw-hr., 
water at 50 cents per 1000 cu. ft., and ice at $4.50 a ton. 








ROOM UNIT 
WITH CONDENSING COIL FOR HEATING 
AND EVAPORATOR COIL FOR COOLING i --5 


a} = a3] 9 
“$3 s0 Ho FTERs FILTERS —-33- 5-4 
Tt FAN MAIN FLOOR tn 
c 






























































“tf we em A 




















TL 
iL 





REFRIGERANT A STEAM 

CONNECTIONS Low CONNECTIONS 

PRESSURE 
STEAM 
BOILER 


l 


REFRIGERANT 
COMPRESSOR 
CONDENSER 
AND RECEIVER 




















BASEMENT FLOOR 





Fig. 7. Equipment for all-year air conditioning, using steam 
for heating and refrigerating unit for cooling. 
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APPROXIMATE COSTS 





1700 OF THE COOLING SYSTEMS 
, RECOMMENDED BY MANUFACTURERS 
} 4600 for The Condi tions:— 
The Cottage Insulated 
1500 The Cottage Not Insulated 
The Two-Srory House Insulated 
The Two-Story House Not Insulated 
i Legend First Cost 
Installed 
1300 
Total Int. + Depr 
1200\— Cperating Charge Operating Cost 
For Season Of 1000 Cooling Hours 
wH00 
V) 1000 
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900 
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Fig. 8. Comparison of costs for seven different cooling 

systems, A to G, as applied to the two sample houses. 

(a) the cottage insulated, (b) the cottage, not insulated, 

(c) the two-story house insulated, (d) the two-story 
house, not insulated. 


The combined charges for interest at 6% and depre- 
ciation at 5% are shown for each case by the white 
bars, superimposed upon the operating-cost bars. These 
amounts as shown are for one year. Therefore, the 





total of operating interest, and depreciation charges jg 
indicated by the top of the white bars. 

Cooling systems are commonly installed to reduce 
the temperature of only a part of the house at a time 
—for example, a two-story house may be provided 
with such a system as would cool the downstairs rooms 
during the day, and the upper rooms during the night, 
Under certain circumstances small families have been 
content with a single room cooled and with the relief 
thus afforded. Accordingly, and as recommended h 
the firms supplying the cost estimates, the following 
conditions pertain in the seven systems for which costs 
are given in Fig. 8. 

System 4: All rooms cooled, for the four house con- 
ditions, the extent of cooling effect depending upon the 
temperature of the night air. 

Systems B, C, and D: Same as 4, except extent of 
cooling effect is dependent upon the humidity of the 
outside air. 

Systems E and F: For the insulated and uninsulated 
cottage, the rooms selected for cooling were the living 
room, dining room, breakfast nook, and kitchen, it be- 
ing understood that at night the cooling effect would 
be transferred to the sleeping rooms. For the insulated 
and uninsulated two-story house, the rooms selected 
for cooling were the living room, dining room, kitchen, 
and maid’s room, with transfer of this cooling effect to 
second-floor sleeping rooms at night. 

System G: For both of the insulated houses, the bid- 
ding companies elected to cool all rooms. For the un- 
insulated cottage, the living room, dining room, break- 
fast nook and kitchen, and bath were selected, and 
for the uninsulated two-story house, the entire down- 
stairs and one bedroom (room 12 in Fig. 2). 

Generally, for systems 4, B,C, and D, it will be noted 
that the cooling effect is dependent upon uncontrollable 
atmospheric conditions; for systems E and F, the cool- 
ing effect is dependent upon the amount of ice used, 
and for system G, the cooling effect is dependent upon 
the amount of electrical energy and of cooling water 
used. 





Air Cooling Optional 


A NEW approach to the problem of keeping offices 
cool in summer has been conceived for the latest Rocke- 
feller Center buildings—the Palazzo d’Italia and the 
International Building—which opened May 1. 

A central cooling system, the first of this type ever 
installed in an office building, has been built into the 
new structures. It is selective, making it optional with 
tenants as to whether or not they wish to equip their 
offices with air cooling units, or with both air cooling 
and humidifying devices. 

Designed especially for Rockefeller Center, the sys- 
tem establishes air cooling on the same basis as utili- 
ties like heat, electricity, gas, and water. A trio of 300- 
ton refrigerating machines has been installed in the sub- 
basement of the International Building and Palazzo 


New Office Buildings 


d’Italia. These machines will cool water and circulate 
it at a temperature of about 42° through pipes. 

Every office in the new buildings has an outlet to 
these pipes. Thus, with a constant supply of chilled 
water available, tenants may, if they choose. install 
either a small cooling or cooling and humidifying unit. 
The cooling units consist of a pipe coil and fan. The 
chilled water is circulated through the pipe coil, cooling 
the surrounding air which is then blown out into the 
office by the fan. The unit may also be of the humidify- 
ing type with a spray which introduces moisture into 
the air. This is particularly desirable in winter when 
the air becomes dry and parched by steam heat. In 
summertime, however, dehumidification is a result of 
the cooling process. 
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Million Dollar Air Conditioning 
_ Modernizing Contract 


now under way in present Department of Interior Building. 
A.C. scheduled for new Interior Building. Government jobs active 


WasHINcGTON—Plans are about com- 
pleted for the new Department of the 
Interior building to be erected be- 
tween 18th and 19th Streets, NW., and 
C and E Streets. This building, for 
which an appropriation of $10,000,000 
has been made, will be approximately 
seven stories in height, 574 ft. x 358 
ft., with limestone exterior. The project 
will be carried out under the super- 
vision of the Procurement Division of 
the Treasury Department. The con- 
sulting architect is Waddy B. Wood, 
1727 K St., NW., Washington. Bids 
will be opened on July 19 at 1 p.m. 
The building will be equipped with a 
modern air conditioning system. 

What is said to be the largest single 
air conditioning contract ever placed 
with one company has been awarded 
to the York Ice Machinery Corporation, 
at a cost of approximately $1,000,000. 
The contract calls for a complete air 
conditioning system for six of the 
seven floors of the (present) Depart- 
ment of Interior building. The seventh 
or top floor of the building was air 
conditioned by York last year. 

According to terms of the contract, 
part of the installation must be fin- 
ished and operating in time to give 
some of the building’s occupants the 
benefits of air conditioning this sum- 
mer. Most of the installation work in 
offices is being done at night, to avoid 
interference with the numerous gov- 
ernmental activities which are carried 
on in the Interior building. 

The mechanical equipment includes 
a refrigerating system with a capacity 
of 1,000 tons of refrigeration, the air 
conditioning units for 81 zones into 
which the building has been divided, 
and a ventilating system which will 
circulate 500,000 ¢.f.m. of conditioned 
air to the various offices. 

A plan to install air ccnditioning 
throughout the White House has been 
turned down by the President because 
only a few men would receive relief 
jobs for such a project, he felt. At 
present seven rooms are air condi- 
tioned, by special units, including the 
family dining room and a few bed- 
rooms. In all but two the system was 
installed some time ago. 

The motion picture laboratory and 
auditorium of the South building, of 
the Department of Agriculture, are be- 
ing air conditioned. The work is un- 
der the supervision of the National 
Park Service, Department of the In- 
terior. Bids were opened on March 
9. The three low bidders were: Car- 
rier Engineering Corp., Washington, 
$96,800 (2%—10 days); Carbondale 


New York Co., New York, $94,880; 
Mehring and Hanson Co., Washington, 
$104,620. The contract was awarded 
to the Carrier Engineering Corpora- 
tion. 

Bids opened on May 3 disclosed that 
the two low bidders on the project for 
air conditioning the U. S. Court House 
at Jacksonville, Fla., were the York 
Ice Machinery Corporation, with a bid 
of $37,736, and the Carrier Engineer- 
ing Corporation, with a bid of $38,422, 
with a discount offered of 2% in 10 
days. The award was made to the 
Carrier Engineering Corporation whose 
bid, considering the discount offered, 
was the lowest, the award figure being 
$37,653.56. This job is being carried 
on under the supervision of the Pro- 
curement Division of the U. S. Treas- 
ury Department. Work is to be com- 
pleted in 120 calendar days 

The east and west wings of the Ad- 
ministration Building of the Depart- 
ment of Agriculture, Washington, are 
to be equipped with air conditioning. 
Bids for this job were opened on June 
12. No award has been made as yet, 
but the low bidders on the project 
are: Riggs Distler & Co., 216 North 
Calvert St., Baltimore, $287,287; Car- 
bondale New York Co., $287,850; Car- 
rier Engineering Corporation, $316,400; 
York Ice Machinery Corporation, $329,- 
862. All bids were submitted with cer- 
tain alternative bid provisions. The 
National Park Service, Department of 
the Interior, is supervising the work. 


A. R. Clas, newly appointed director 

of the Housing Division, P.W.A. Mr. 

Clas helped Col. Horatio B. Hackett 
set up the Housing Division 





The Carrier Engineering Corpora- 
tion has been awarded the contract to 
air condition rooms 3053, 3055, 3057, 
and 3062 in the Navy Building, at 
18th Street and Constitution Avenue. 
The award figure was $4,973.50. Other 
contending low bidders included Liough- 
borough Oil Co., $5,609; Frigidaire 
Corporation, $5,680, and the York Ice 
Machinery Corporation, $5,927. The 
National Park Service, Department of 
the Interior, is in charge of the work 
for the government. 

Bids were opened on June 12 for air 
conditioning five groups of rocms in 
the State Department Building at 
Washington. The low bids submitted 
were as follows: Carrier Engineering 
Corporation, $98,245; Riggs, Distler & 
Co., $117,446, and Mehrig and Hanson, 
$125,900. No award has been made as 
yet. The National Park Service, De- 
partment of the Interior, is handling 
the job for the government. 

The Loughborough O1 Co., 1703 L 
St., Washington, has been awarded 
the contract to equip rooms 2625, 
2625 (annex), 2627, 2629, 2631, 2633, 
2635, and 3421-2426, inclusive, in the 
Navy Building, with air conditioning. 
The contract price was $21,437. The 
same company also secured the con- 
tract for air conditioning rooms 
2036, 2038, 2040, 2042, and 2044 in 
the same building, at a figure of 


$3,895. Both projects are under the 
supervision of the National Park 
Service. 


The York Ice Machinery Corpora- 
tion has been awarded the contract 
for air conditioning the operating 
rooms of the Marine Hospital, Balti- 
more. The award figure was $2,000, 
the work to be completed in 45 calen- 
dar davs. The other contending low 
bidder was Chatard & Norris, Inc., 
Baltimore. with a bid of $2,140. The 
Procurement Division of the Treasury 
Department is in charge for the gov- 
ernment. 

Under the direction of the National 
Park Service, Department of the In- 
terior, a ventilating system is to be 
installed in the blueprint laboratory 
in the Navy Building, Washington. 
Bids for this job were opened on June 
7. Low bidders included the Central 
Armature Works, Inc., 625 D Street, 
NW., Washington, $2,618, and the 
Loughborough Oil Company, $2,829. 
The contract was awarded to the Cen- 
tral Armature Works, Inc., at the 
figure bid. 

A ventilating system is being in- 


(Concluded on page 31) 
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Papers on Steam Rates, Corrosion, and Steam 


Jets Feature N.D.H.A. Convention 


with 200 district heating engineers in attendance. Feeling 
of optimism prevails at 26th annual convention 


SeLpom if ever has a convention of 
the National District Heating Asso- 
ciation had a program so full of com- 
mittee reports and papers packed with 
interesting and concrete data as was 
the 26th convention held in Philadel- 
phia, June 11-14. Each of the 13 stand- 
ing committees presented papers in 
such an array that the total for the 
four-day session ran to nearly thirty- 
five technical presentations alone. 

With routine reports and addresses 
by guest speakers, the business pro- 
gram was full from start to finish. 
Time was still found for a social pro- 
gram arranged by the Philadelphia 
Electric Company and which included 
golf, a banquet, and trips to historical 
sites and points of interest throughout 
the city. In addition there was an ex- 
hibition of products of 20 manufac- 
turers which received much attention 
and comment, as well as trips to the 
plants of Warren Webster & Company, 
Brown Instrument Company, Leeds 
and Northrup Company, and Yarnall- 
Waring Company. 

A feeling of optimism brought about 
partly by an inspiring opening address 
by H. P. Liversidge, vice-president and 
general manager, Philadelphia Electric 
Company, partly by an attendance of 
over 200, reports of a net gain of fifty 
new members during the year, and as- 
sociation operations resulting in the 
discharge of all indebtedness, ran 


throughout the convention. 
At the closing session R. L. Fitz- 
gerald, Duluth Steam Corp., Duluth, 





Minn., was elected president for the 
coming year. Elected and _ installed 
also were M. D. Engle, Boston, as 
first vice-president, T. E. Purcell, Pitts- 
burgh, as second vice-president, and 
J. R. McCausland, Philadelphia Elec- 
tric Company, as third vice-president. 
The executive committee elected con- 
sists of the retiring president W. J. 
Baldwin, Jr., New York, G. D. Winans, 
Detroit, and Edward Lenz, New York. 

Following a morning session on 
Tuesday devoted largely to opening 
formalities and routine business, and 
a get-together luncheon at noon, the 
afternoon session covered the reports 





of the rates and regulations and com. 
mercial relations committees. 

Several papers were devoted to vari. 
ous angles of rates and, significantly 
enough, turned to questions of Policy 
in connection with demand type rates 
and their effect. M. C. Huse, Phila. 
delphia, in his paper “A Single De. 
mand Rate for All Customers” ex. 
plained the type of demand rate in use 
in Philadelphia. J. W. Wattles, Bos. 
ton, discussed the selling of demand 
type rates against off-peak summer 
rates, and J. H. Walker, Detroit, raised 
the questions as to whether existing 
customer regulations are too strict 
and whether the steam company can 
afford and justify paying the cost of 
customer connections as an aid in ge. 
curing new business. In the lively 
discussion which followed it was ap- 
parent that while there were varying 
opinions as to how the objective of 
securing new customers was to be 
reached, all were in agreement that 
securing the load on existing lines 
justifies a long-term view of the return 
to be obtained. 

A satisfactory method of computing 
steam usage for buildings is a sub- 
ject to which attention has been turned 
for some years. In spite of many pro- 


posals no standard method of calcula- 
tion has ever been worked out. G. W. 
Tuttle, Detroit, described most recent 
findings and outlined a proposal look- 
ing toward a standard method. R. Y. 
Sigworth presented findings resulting 
from the operation of buildings on 





NEW OFFICERS OF THE NATIONAL DISTRICT HEATING ASSOCIATION 
(Upper center) Robert L. Fitzgerald, president; (left) Melvin D. Engle, first vice-president ; (bottom center) T. E. Purcell, 
second vice-president; (right) J. R. McCausland, third vice-president 
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Members and guests of the NDHA at the annual golf tournament at the Aronomink Country Club 


the campus of Pennsylvania State 
College. 

In the evening the subject of hot 
water heating received attention. A. 
Margolis, Hamburg, Germany, had out- 
lined his ideas on the present and fu- 
ture of practice using this medium. 
He felt that steam accumulators should 
receive more attention and registered 
his disagreement with the methods 
used both here and in Russia. 

Corrosion has received attention 
from committees of the association for 
years. The presentation made by 
Thomas J. Finnigan, New York, set- 
ting forth his findings as part of a 
program of fundamental research by 
the New York Steam Corporation was 
of especial interest. He felt that the 
findings to date justify the statement 
that oxygen is about twenty times as 
corrosive as is carbon dioxide. 

On Wednesday morning after listen- 
ing to a guest speaker—Prof. Herbert 
W. Heff, of the Wharton School, Uni- 
versity of Pennsylvania — plea for a 
more scientific attitude toward prob- 
lems of marketing and distribution, 
the convention followed the reports of 
the research and sales development 
committees. 

Cell concrete has been applied to un- 
derground conduit as an insulator and 
R. M. Mullen, Pittsburgh, in his paper 
“Cell Concrete for Underground Steam 
Line Insulation” discussed its useful- 
ness. 

Steam jet refrigeration offers a 
promising use for summer _ steam. 
While a number of installations have 
been made there have been virtually 


Million 


Stalled in the attic and third floor of 
the Executive Mansion at Washington, 
by the Central Armature Works, Inc., 
Washington, D. C., the low bidder on 
the project, according to the bids 
opened on June 12. The nearest com- 
peting bid was that of the Lough- 
borough Oil Company, whose figure 
was $5,463. The award was made on 
a bid figure of $5,280. 

Bids which were opened on June 10 
were advertised by the National Park 
Service, Department of the Interior, 
covering the installation of a ventilat- 
ing system for the basement of 45 
Broadway, New York. Low bidders 


‘economies in operation. 


no test data in existence whereby to 
judge performance of this equipment 
or to check the steam consumptions 
required with it. A. R. Mumford and 
Ralph Menke, New York, presented 
data showing that recent installations 
have shown better economy than did 
the early ones. They also showed 
logical lines of attack in approaching 
the problem of securing additional 
A resume of 
their paper appears elsewhere in this 
issue. R. D. Martin, New York, stated 
that tests of steam jet equipment in 
New York had showed the following 
consumptions per ton per hour: (1) A 
180-ton installation showed 34.3, 43.3, 
and 37.2 lb. in three different tests; 
a 300-ton installation in a commercial 
building showed 28.1 and 27.3 lb. in 
two tests; a 180-ton job in a bank 
showed 36.9 lb. in one test. He also 
stated that there are 13 steam jet jobs 
on the lines of the New York com- 
pany and that their total capacity is 
about 1500 tons refrigerating effect. He 
also reported on one 200-ton job where 
it was found that the steam jet was 
more economical than a centrifugal 
steam machine. He believed that steam 
jet refrigeration for summer had 
helped in private plant competition in 
some instances. 

At the Thursday morning session 
the steam station engineering and the 
distribution committees presented their 
papers. Three papers dealt with the 
various methods and devices available 
for scrubbing or cleaning flue gases to 
eliminate solids. “Zeolites” were dis- 
cussed by L. F. Collins, Detroit, while 





(Concluded from page 29) 


included: Electric Ventilating and En- 
gineering Co., Inc., 30 Church St., New 
York, $1,240; B. Z. Construction Co., 
New York, $1,343, and Raisler Heating 
Co., New York, $1,847. The contract 
has been awarded to the Electric Ven- 
tilating and Engineering Co., Inc., at 
the figure bid of $1,240. 

A contract to install a ventilating 
system for the third floor of the first 
and second wings of the Munitions 
Building, Washington, has been award- 
ed by the National Park Service to 
the Central Armature Works, Inc., at 
a figure of $15,965. The low bidders 
on this job were: Central Armature 


Harold Farmer, Philadelphia, described 
methods of caring for boilers which 
are out of service for extended periods. 
Seven companies had collaborated in 
preparing a symposium on various dis- 
tribution problems. Discussions were 
lively and occupied the full session. 

Meters and metering problems are 
always of interest because of the nec- 
essity of using every possible precau- 
tion to ensure accurate metering. On 
Friday morning the meters and acces- 
sories committee took up most of the 
session with its several papers. W. 
W. Stevenson, Pittsburgh, described at 
length a testing installation for turbine 
type flow meters which uses the radia- 
tors in the building as air cooled con- 
densers. The testing station is in the 
basement. The plant is so arranged 
that the steam quantities are meas- 
ured both by a flow meter and by a 
condensation meter. 

Following election and installation 
of officers and adoption of resolutions 
the convention closed. 

Exhibitors whose products were on 
display at the convention included 
American District Steam Co. E. B. 
Badger & Sons Co., Bailey Meter Co., 
Bristol Co., Foster Engineering Co., 
General Electric Co., Keasbey & Matti- 
son Co., Midwest Piping & Supply Co., 
Minneapolis-Honeywell Regulator Co., 
National Tube Co., Ric-wiL Co., Schade 
Valve Manufacturing Co., Taylor In- 
strument Co., Warren Webster & 
Co., Yarnall-Waring Co., Schutte Koert- 
ing Co., H. Belfield Co., and James P. 
Marsh Corp. 


Dollar Air Conditioning Modernizing Contract 


Works, $21,665; Loughborough Oil 
Company, $24,500; American Sheet 
Metal Corp., Norfolk, Va., $26,734, and 
Mehrig and Hanson, $27,800. All bids 
were submitted with a base bid and 
certain alternate bid proposals. 

The U. S. Marine Corps, Navy 
Building, Washington, advertised for 
bids to be opened June 17 covering 
schedule 795 for furnishing and com- 
pletely installing new gas fired, hot 
water boilers in 17 public quarters at 
the Marine Barracks, Quantico, Va. 
The low bidder was the Virginia Gas 
Distributing Corp., Staunton, Va., 
whose bid was $4,557.73. 
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Steam Jet Refrigeration Operating Results 
Suggest Methods for Further Economy 


Coonrinven improvements in performance with 
decreased steam consumption, and encouraging pros- 
pects for still further economies through improved con- 
trol of steam jet refrigeration equipment were features 
of a recent paper! based on test results and in which 
A. R. Mumford and Ralph Menke, authors, discussed 
operating results obtained as part of a program of data 
collection undertaken by the New York Steam Corpora- 
tion for the benefit of its customers. Since the whole 
program was too extensive to complete in one cool’ng 
season only partial results were presented. 

Curves (Figs. 1 and 2) show clearly that steam con- 
sumption per ton of refrigeration produced decreases as 
the capacity approaches the designed capacity of the 
jets in service whether the machine is operated in sev- 
eral stages or in one stage. Control of capacity in the 
early installations was obtained by increasing or de- 
creasing the number of jets in service, and to an in- 
termediate degree by changing the quantity of chilled 
water circulating. 

Test results show too that the steam consumption 
decreases with increase of chilled water temperature. 
The authors ascribe this to the increase of the density 
of the vapors pumped by the jets as the pressure in the 
flash tank increases with the rise in temperature of the 
chilled water. 

One chart (Fig. 3) shows how steam consumption of 
installations accepted during the past few years have 
shown improved economy of steam consumption as the 
development of this kind of equipment has progressed. 

The authors regard the test results already at hand 
as offering two methods of attack whereby still further 
reductions in steam consumption may be brought about. 

One suggestion is that economy may be gained by 
reducing the initial steam pressure of the jets as the 
capacity of the machine falls off, provided automatic 





1“OQnerating Economies Reached by Control of Steam Jet Refriger- 
ation,” before the 26th annual convention of the National District 
Heating Association, Philadelphia, June 12, 1935. 
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Fig. 1. Unit steam consumption for double stage steam jet. 


means can be found for accomplishing the reduction. 

A second suggestion is that since steam consumption 
decreases with increases of chilled water temperature. 
economy can be gained by use of a control method 
which would keep the chilled water temperature at the 
highest practical point at all times. 

In discussing the effects of the second suggestion the 
authors note that a change of the range of booster or 
jet operation from chilled water temperatures of 45° 
to 47.5° to one of from 47.5° to 50° would be expected 
to reduce the steam consumption of the jets from about 
30 Ib. to about 26.5 Ib. per ton of refrigeration pro- 
duced. Such a saving is a substantial percentage. 

Two methods of accomplishing this are outlined and 
illustrated in Fig. 4. Method 1 can be used where 
maintenance of a steady dewpoint of 50° at the de- 
humidifier is not essential while method 2 can be used 
where a steady dewpoint temperature at the dehumidi- 
fier is required. 

The authors outline their suggestion regarding these 
two methods in the following way. 

Method 1. “Tf it is unessential to maintain a steady 
dewpoint of 50° at the dehumidifier, a simple im- 
provement would be to place the thermostat of the 
automatic booster in the return chilled water line and 
maintain the temperature of the returns at 50° (see 
Fig. 4). With this arrangement the machine would re- 
frigerate from 50° down to a temperature which would 
take care of the existing load, at a maximum water 
flow. A certain amount of lag is inherent in this method, 
due to the time required for a changed refrigeration to 
affect the temperature of the return. This lag is prac- 
tically equal to the time required for a full change of 
water in the flash tank. A fluctuation in return water 
temperature of a degree or two is to be expected, which 
in turn would change the dehumidifier outlet dewpoint 
a like amount.” 

Method 2. “When the control of the air condition 
is so designed as to require an unvarying dewpoint the 
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Fig. 2. Unit steam consumption for single stage steam jet. 
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Fig. 3. (Above) Variation of unit steam consumption with 
temperature of chilled water. The curve also shows the 
improvement in steam consumption made in the last three 
years. Fig. 4. (Right) Two methods of control for changing 
the chilled water flow and temperature. 
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lag introduced by the simple change of thermostat posi- 
tion can be eliminated by causing the tendency of the 
pressure in the discharge line from the chilled water 
circulating line to rise as the flow is slightly restricted 
to act as a secondary control of the automatic booster. 
Thus if the refrigeration load drops off in the dehumidi- 
fier, the chilled water flow would be throttled and tend 
to decrease. If a pressure 
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Discussing possible economies in consumption to be 
gained by varying the initial steam pressure as the load 
changes the authors draw attention to the fact that 
since the load factor of the cooling load is only about 
60% for the season, a considerable reduction in annual 
steam consumption can be obtained if advantage can be 
taken of the higher flash tank temperatures which would 


(Concluded on page 76) 





sensitive device were in- 
stalled in this line and so 
connected that it would op- 
erate the automatic booster, 








the response of the jets to 
the demand for more chilled 
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water would be without ap- 
preciable lag. The change 
in temperature of the chilled 
water caused by the cutting 
in or out of the automatic 
booster would remove the 
cause of the tendency to 
change the flow of chilled 
water and result in a prac- 


tically constant rate of 
flow.” 
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Fig. 5. A method of control- 
ling the differential in steam 
pressure. 
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Residential Building Up, Indexes Increase 


Substantially, 


reflecting encouraging increases in heating and air conditioning businesses 


Tue business outlook for the con- 
struction industry and its branches 
continues to be more and more en- 
couraging. May building figures as re- 
ported by F. W. Dodge Corporation 
covering the first five months of 1935 
show that contracts for residential 
buildings were $158 million, the high- 
est first five months of any year since 
1931. Although general business con- 
tinued a slight decline during May, 
HEATING AND VENTILATING’s seasonally 
adjusted Index of Heating Business 
rose from 45.6 in March to 54.4 in 
April. The increase was largely the 
result of a sharp rise in oil burner 
installations which also caused an ex- 
tremely large increase in the Index of 
Business Activity in Automatic Heat- 
ing, bringing the index up to 1929 
level. 

Table 3 shows the trend of equip- 
ment sa'es in the industry, and also 
the trend of this publication’s indexes. 











TABLE 1 
1934 1935 
Apartment; ........ 14.5% 20% 
Dormitories ........ 12% 4% 
FROG oot cseceees 2% 2.1% 
Housing developments. 11.5% 14.75% 
NOURE Gass Seseu es 40.0% 40.85% 
Other residential 60.0% 59.15% 
All residential ...... 100% 100% 





Apartment houses increased greatly, 
dormitories fell off, hotels remained 
about the same, and housing develop- 
ments increased moderately. 


Building Costs 


The New York Building Congress, in 
a study of the average cost of con- 
structing large urban-type buildings in 
the Metropolitan area, reports that 
these costs are down 15% from the 
1928-1929 levels. Cost indexes for dif- 
ferent types of buildings as compared 


with the earlier levels are given in 
Table 2. 

At the time these data were re- 
ceived, the reduction in other cost in- 
dexes from 1929 were as follows: gen- 
eral wholesale commodity prices were 
17%% less, farm prices were 20% less, 
and the cost of living was 184%4% less. 
In the weeks that have elapsed since 
these comparisons were made, there 
has undoubtedly been a rise in these 
other indexes, so that today it is prob- 
ably correct to state that the decline 
in building costs compares favorably 
with the decline in other cost indexes. 

The Congress concludes from _ its 
studies that Metropolitan building 
costs, at the present time, do not con- 
stitute a major cause of the current 
low volume of construction activity in 
New York, the principal cause being 
the severe decline in the returns on 
improved real estate brought about by 
reduction in rental scales of practically 
all classes of property. 












































Building TABLE > 

Figures on residential contracts let 1928-1929 1934 

ring the first five months of 1935 Ea ; 
pa ~ . « ues th I. 16-story apartment building (mid-Manhattan)........... 100 86.4 
a a nn Jo over ” 2. 2-story and basement school, Long Island............... 100 75.0 
corresponding period of last year. This 3. Commercial loft—z5 stories ............cecceceeceees 100 88.0 
brings the total contracts let on a level 4. oe finished yor agp a — concrete frame, 

: a i" 4 rick veneer, 15 miles o MW NOG occas dacdcededdess 100 87.1 
with the corresponding period = 1932. S: Clee: Westie — 48 SOGRIES) go ook ck ccc icicceeicccccccess 100 85.0 
A breakdown of the figures is given 6. Fireproof office building, 12 stories..................46- 100 85.0 
in Table 1 showing the percentages 7. Non-fireproof store and office building, 2 stories.......... 100 86.0 
(in per cent of total residential) of 8. I-2-3-4 room apartment building. .... ptteeeee sence eeees 100 86.8 
last year and this year. 9. a concrete warehouse and freight terminal— — , 

Then Mieawes aieeee Wee Aiea te cs cee nto sa nt sts eerie eves Sheena 5.7 
activity this year as against last year. 85.0 

TABLE 3 

EQuIPMENT APRIL, 1935 APRIL, 1934 MARCH, 1935 
Oil burners, number of units shipped in United States.................ccc eee eceeeees 6,873 5,106 4,282 
Boiler-burner units, shipped in United States............. 02. cece eee e cece eee ee eee 613 400 361 
Se CUD CCC i nsccccnnccesdenceenssinceenieeneseceadakan’ 112,226 91,952 73,023 
Small housed blowers, orders in dollars.............. ccc cece cece ccc ccceccececceces 43,425 94,229 49,289 
Se nL: CS Oe i aie ak Ace c cine heh eeGNo haiene sew dee Rbada shane 56,009 91,275 49.2 st 
Industrial air conditioning units, orders in dollars.............00cceceececccceccceees 173,464 169,971 114,626 
Industrial unit heaters, orders in dollars...............ccccceccccccceccecccecceeecs 185,869 157,681 180,592 
Schoolroom unit ventilators, orders in dollars...........0.0cceeceeccecccccccccceeees 138,362 75,357 109,051 
Non-ferrous indirect heating surface, orders in dollars................ cee ee eeeeeeeee 127,638 64,202 74,866 
Cast iron indirect heating surface, orders in dollars..............ccecceeccccecccecees 3,670 11,819 1,411 
Residential stokers, sales, number of units............. 00. cc cee cece cee eee eeeecceeee 955 433 1,113 
Steel boilers, orders square feet of heating surface.............0.. 0 cece eeeeeeeeeeeees 75,171 54,440 55,611 
Cast iron round boilers, shipments in thousands of pounds................eececeeeeees 2,115 2,544 2,102 
Square cast iron boilers, shipments in thousands of pounds................e.eeeeeeees 7,730 8,287 6,964 
Cast iron radiators, shipments in thousands of square feet..............e.eeceeeeeeees 2,366 2,682 2,023 
Non-ferrous convectors, sales, elements NG GUNMEN SOO a ik thee vce ccueteeadncdeeens 46,182 30,030 48,013 
Non-ferrous convectors, sales, with cabinets, square feet.............. 0.0 cc eee cece eees 106,488 135,164 87,225 
Cast iron convectors, SAM, GIRO 1GEOS oo 6 56 kis na eae arate ade lak HekaueHEe Ree 137,854 86,655 142,465 

: : INDEXES (1929 = 100), SEASONALLY ADJUSTED 
EE WO iio ees sinncadendn eikas daly andi kesesadeeki deen es 54.4 48.8 6 
— EY SN és a Wasikeeéscdink $540 dees Rheanseekeun aa 104.3 73.0 oa 
eating C ivi : : 2 
SNS és 60h s0deees aweawnennhehe vives seasbeeanelesee 36.3 37-9 34.5 
May, 1 

ol cee Nee, ee nee ee ee er met a 
fell Prices a : SK RO HEWES CemtowesdsnnceWindeeweben eds : 5 20.0 
(11 typical companies) (unadjusted) ......... ccc cece cece ccc cccceecccel 35-5 26.1 31.7 
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Tests on an Industrial Unit Heater 






result in a performance chart and suggested 
changes in test code 


By R. D. FELLOWS} and F. C. STEWART{ 


Duane the past few years, blast type heaters 
made in small sizes, and called unit heaters, have been 
applied to a wide variety of uses. Upon the application 
of these smaller units to different types of heating and 
cooling, there was a demand for specifications for mak- 
ing tests on this type of unit, and also for information 
regarding ratings and op- 
erating characteristics. In 


must, of necessity, be developed, and, therefore, the 
first two of these objectives will be discussed together, 
Before proceeding with the construction of the test 
apparatus, the unit heater to be investigated had to be 
selected. The heater decided upon had the following 
specifications: it was made up of 92 pitched, horizontal, 
3g-in. copper tubes, placed 
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April, 1930. Shortly after 
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The Pennsylvania State 
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in. wide and 23 in. high, 
giving a frontal area of 
3.47 sq. ft.; met area 
through the space between 
the tubes of each row, 


All Thermocouples Shielded from 
Radiation of Heater by Aluminum Foil 








College became interested 
in a study of the opera- 
tion of unit heaters and 
an investigation was un- 
dertaken which had four objectives: First—to deter- 
mine the workability of the adopted test code; second 
—to develop a technique for testing unit heaters; third 
—to determine operating characteristics of a unit heater 
operating on saturated steam; fourth—to investigate 
the effect of superheated steam on its performance. 
The first two of these objectives are interrelated, for 
in order to determine the workability of the methods 
of making a test, the technique for making such a test 


tInstructor, Department of Mechanical Engineering, The Pennsyl- 
vania State College. 

tAssociate Professor, Department of Mechanical Engineering, The 
Pennsylvania State College. 


Fig. 1. 


Arrangement of apparatus for testing 
unit heaters. 


1.97 sq. ft.; total heat 
transfer area on the air 
side, 123.14 sq. ft., and on 
the steam side 13.58 sq. 
ft., giving a ratio, “R”, air side to steam side area 
of 9.08. In order to insure good contact between the 
fins and the tubes, the entire tube bank had been 
dipped in a tinning bath. 

A four-bladed fan, 1834 in. in diameter and driven 
by a %-hp. d.c. motor operated on 110 volts at 1150 
r.p.m. supplied the air to the heater. Specifications in- 
dicated that the fan would deliver about 2400 c.f.m. 
of air and the heater had a heat delivery of 180,000 
B.t.u. per hr. From this information, the test appar- 
atus was built conforming with the unit heater test 
code. 


Fig. 2. (Left) Unit heater test apparatus as set up in laboratory. Exhaust chamber and fan at right. Fig. 3. (Right) In- 
strument panel and discharge nozzle of plenum chamber. 





36 


July, 1935 © Heating and Ventilating 














Static Oririce --. . 
|:  Drart Gauge 











-; Impact Tube 





Receiving Chamber 
Duct Exhaust ta 





| 


Specifications for Air Velocity Pressure Measurements 
(Unit Heater Test Code) 
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Specifications for Air Velocity Pressure Measurements 
(Method used in Tests) 











Figs. 4 and 5. Arrangement of instruments for making air velocity pressure measurements (left) as suggested by the code 
and (right) as used in tests. 


The code requires a heater to be set up in a chamber 
and suggests that the air shall first pass through the 
entrance chamber to the heater and then be delivered 
into the plenum delivery chamber, then drawn through 
the bell mouthed orifice to an exhaust chamber and fan. 
This general arrangement was followed as indicated 
by the schematic diagram shown in Fig. 1. The specifi- 
cations of the code on the size of the plenum chamber 
were such as to require 20 to 90 changes of air per 
minute. The chamber then required for this heater 
would be one with a volume of 28.9 cu. ft. to 116.7 
cu. ft. After giving consideration to the structural de- 
tails and the scope of the tests to be run, it was de- 
cided to build the chamber to fit the outside dimensions 
of the heater, which were 30 in. wide and 32 in. high, 
and to make the chamber a little over 6 ft. in length. 

For measuring the air, the orifice was placed at the 
opposite end of the plenum chamber from the heater 
so as to discharge into the 


ample to prevent any serious heat loss during the test. 

The nozzle for measuring the air was built according 
to the overall dimensions specified in the code. In order 
to handle the air indicated, a nozzle having a discharge 
diameter of 10 9/16 in. was required. The orifice was 
made of patching plaster which was cast over a wooden 
core having a logarithmic flare. The core was turned 
out of pine and coated with paste wax. The wall thick- 
ness of the plaster nozzle was about 1 in. After smooth- 
ing the inside of the nozzle with steel wool and sand- 
paper, the nozzle was shellacked to prevent absorption 
of moisture. 

It was found that the calorimeter readings for the 
steam supplied were not sufficiently reliable to give 
the correct quality of the steam entering the unit heat- 
er. For that reason superheated steam was used and 
a gas-fired superheater was constructed capable of sup- 
plying steam with 125° of superheat. 

Temperature readings 





exhaust chamber, which si 
was evacuated by means 
of an exhaust fan. The 13 


were taken by means of 
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graphs of the final set-up 
are shown in Figs. 2 and 3. 
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boards. This gave a total 
wall thickness of a little 
over 2 in., which seemed 
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Fig. 6. Effect of increased air flow on the heat transfer 
coefficient of a unit heater. 
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zontally across the line of flow, %4, %, and % of the 
height of the plenum chamber. The arrangement of 
the intake and discharge air couples is shown in Fig. 1. 
Couples were of copper constantan wires and readings 
were taken by means of a potentiometer. All of the air 
measuring couples were shielded against radiation by 
means of aluminum foil. The steam temperature was 
taken by means of a cromel-alumel couple placed in 
the steam main next to the heater. Air humidity was 
determined by wet and dry bulb thermometers placed 
in the draft of the intake air. 

Air was taken from the exhaust chamber by a four- 
bladed, 1734-in. diameter fan, driven by a %4-hp., 1725- 
r.p.m., 110-volt, d.c. motor. Both the heater fan and 
the discharge fan were equipped with rheostats to 
facilitate variable speed operation. 

Manometers for measuring the air pressures were 





so placed that a change of 10 in. on the manometer 
tube indicated a change of 1 in. of water vertically 
In order to prevent. sluggishness of operation, a few 
drops of liquid soap were placed in the manometer 
water. Three manometers were used; one for measur- 
ing the static pressure in the plenum chamber, one for 
differential pressure across the orifice, and one used on 
the Pitot tube. 

In order to obtain some idea of the variation in the 
flow of air through the heater, 10 thermocouples were 
placed on a radius between the center of the heater and 
the outer edge on the delivery side. These couples in- 
dicated a maximum variation in temperature of 5°. 
indicating that the variation in the mass flow of air was 
no greater than 2.8%. 

The first series of tests conducted was made to de- 
termine the accuracy of observations and to develop 
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a technique in the manipulation of the apparatus. If 
the observations taken were correct, the calculated re- 
sults should give a balance between the heat given up 
by the steam and the heat absorbed by the air. The 
results obtained from the observations taken according 
to the code set-up, shown in Fig. 4, indicated the heat 
absorbed by the air to be 6 to 7% higher than the 
heat given up by the steam. An investigation was made 
of the air measurements and it was found that the 
measurements taken according to the test code were 
in error due to the fact that no specifications were given 
as to the type of exhaust fan to be used or the method 
of making the connection of the fan duct to the dis- 
charge side of the nozzle. It was found that with the 
propeller type fan used, a great difference in the static 
pressure between the center of the fan and at the tip 
of the blades on the suction side existed. Hence, by 
taking the static pressure according to the code, which 
is at the periphery of the exhaust chamber and back 
of the discharge side of the nozzle, greatly reduced 
static pressures were observed. This static pressure 
used in conjunction with the Pitot tube, as described, 
gave quantities of air in excess of the amount actually 
flowing. The coefficient of discharge of the nozzle, as 
determined by this method, came out to be about 0.94, 
which is lower than the 0.99 recommended by the test 
code. 

When this discrepancy was discovered, Pitot tube 
traverses of the nozzle were taken and the true amount 
of air circulated was calculated by using the velocity 
and the static pressures at the points of observation 
and the area of nozzle affected. The air as deter- 
mined by the Pitot tube was compared to the air cal- 
culated, using the pressure differential as shown by 
Fig. 5. The coefficient of discharge for the differential 
pressure came out to be 1.01. This high coefficient was 
due to the velocity of approach which was neglected 
when using the differential pressure. 

During the test runs, the exhaust chamber was 
lengthened to over 6 ft. to minimize the uneven static 
pressure distribution. Heat balances were then ob- 
tained which checked within 2%, the steam always 
showing higher quantities of heat transferred than the 
air. The heat absorbed by the air as calculated was 
used as the basis for the results here presented. 

The general operation of the apparatus as prescribed 
by the code proved to be workable and adaptable to 
most types of tests; the only difficulties encountered 
were those prescribing the air measurements and the 
lack of exact specifications regarding the type and loca- 
tion of the exhauster fan. 

After building the apparatus in such form and de- 
veloping the technique to such an extent that accurate 
results could be obtained, an investigation was made 
of the operating characteristics of the unit heater pre- 
viously described. Operating characteristics mean the 
effect of the variation in steam temperature, the quan- 
tity of air flowing through the heater, the temperature 
of the air supplied to the heater, the mean temperature 
difference and the rise in temperature of the air on the 
heat delivery. All of these variables were investigated 
in the following manner. Tests were organized in a 
series of runs in which the steam temperatures were 


held constant and the quantity of air supplied to the 
heater varied; which in turn varied the temperature 
rise and mean temperature difference. From observa- 
tions made, the overall heat transfer coefficient, based 
on the logarithmic mean temperature difference, the 
air side heat transfer area, and the saturated steam tem- 
perature were calculated; also the weight of air flowing 
in pounds per hour, pounds per square foot of frontal 
area, and pounds per hour per square foot of net area, 
“G”, were determined. 

The heat transfer coefficient was then plotted as 
ordinate and the weight of air per square foot of net 
area, “G”, for each of the constant steam temperatures 
as abscissa. It was found that the points formed a belt 
having a width equal to 14% of the mean curve 
drawn through the points as shown in Fig. 6. The 
equation of this curve is 

U = 074 G® 
where U is the overall coefficient based on the air side 
area and Gis pounds of air flowing per hour per square 
foot of net area around the tubes. This equation is 
of the same type as 
Cc XG 
WP tee. cewttenenintiionie 

Dp" 
where D is the diameter of the tubes in feet, C is a 
constant, and 7» is a constant depending upon the type 
and arrangement of surfaces. 

A discussion of this type of equation for various ap- 
plications may be found in “Industrial Heat Transfer” 
by Shack, and “Heat Transmission” by McAdams. 
The investigation carried on at The Pennsylvania State 
College was not intended to study the effect of tube 
diameter, hence the equation, U = .074 G®*5 does not 
include this item. 

The coefficient of heat transfer plotted against the 
logarithmic mean temperature difference showed that 
for the constant weights of air flowing, the coefficient 
of heat transfer was independent of the mean temper- 
ature difference. With the assistance of these two curves 
and a summary of the calculated results, the perform- 
ance characteristic curves of the unit heater were plot- 
ted, as shown in Fig. 7. With the total weight of air 
supplied to the heater as abscissa and the total heat 
delivered as ordinate, a family of curves was plotted for 
an entering air temperature of 80°. Constant steam 
temperature curves, “T,”, were plotted from the ob- 
served data. The temperature rise curves “aT” and 
the logarithmic mean temperature “MTD” were also 
plotted and appear in Fig. 7. 

It will be noticed that the values thus far mentioned 
apply to the heater tested, but these curves may also 
be made to apply to any heater of this series built on 
the general dimensions and arrangement of surface of 
the heater tested, by indicating the weight of air flow- 
ing per square foot of frontal area and the heat given 
up by the heater per square foot of frontal area. These 
values are indicated on additional scales on the per- 
formance curves. Thus a heater 4 x 5 ft. would have 
total quantities 20 times the values given per square 
foot of frontal area. 

It is interesting to note that the performance curves 


(Concluded on page 77) 





Heating and Ventilating * July, 1935 


39 








Engineers and Contractors Outline Ideas on 
Federal Construction, 






recommend percentage fee basis for professional service on 
work-relief jobs, ask for material purchase through contractors 


Tue Construction League of the 
United States through its special com- 
mittee on the federal work-relief pro- 
gram’ recently formulated a number 
of suggestions for consideration by 
department heads and others in ad- 
ministration circles in Washington in 
order to present what is claimed to 
be the collective viewpoint of the 
construction industry. The League’s 
recommendations follow: 


Classification 


So that the program be productive 
of useful works, and that waste and 
inefficiency be eliminated to the great- 
est possible degree, it is essential that 
the unemployed drawn from relief 
rolls should be put to work on projects 
suited to their capabilities, and at 
rates of pay established in accordance 
with the Act. 

A practical accurate occupational 
classification of the persons to be 
given employment is essential to the 
success of the program. 

To insure the selection of competent 
workmen for construction projects, 
those on relief rolls must be classified 
on the basis of their experience, train- 
ing, and skill in the several occupa- 
tions provided. Each person claiming 
to qualify for employment on construc- 
tion must be subjected to examination, 
his employment record investigated, 
and his competency satisfactorily 
demonstrated. 

Closely related to and dependent 
upon the occupational classification of 
the unemployed, is the procedure for 
placing them in jobs. There should be 
only one employment service. Duplica- 
tion of such service will result in con- 
fusion, and in placement of incompe- 
tents, or the duplication of enrollments. 

The work-relief program will be in- 
complete if it lacks provisions for re- 
habilitation of the greatest possible 
number who have broken under ‘the 
strain of the depression and for the 
vocational training of the youth of the 
country who have never had a job. To 
every construction project there should 
be an assignment of apprentices based 
upon a practicable working ratio to 
the number of skilled mechanics em- 
ployed. 


Design of Projects 


Type of Agreements: The profes- 
sional service of engineering, archi- 





1The committee consists of S. F. Voorhees. 
chairman, E. J. Harding, George T. Seabury, 
F. P. Byington, Gordon Marshall, John H. 
Zink, and B. R. Value, secretary. 






tectural, and landscape architectural 
firms should be engaged on a percent- 
age fee basis. But where this pro- 
cedure is impracticable such services 
may be engaged on a fee basis which 
should provide for payment of a per 
diem or weekly fee for principals and 
for supervisory assistants and an al- 
lowance for overhead expenses, to- 
gether with the actual salaries for 
relief workers. 

The relative competency of the 
workers must be left to the deter- 
mination of the professional firm. The 
agreement should specify, that in cases 
of faulty classification the firm, sub- 
ject to certain necessary restriction, 
should have the right to dismiss those 
drawn from relief rolls, recommend 
their reclassification, and draw other 
workers from the relief rolls in their 
places. In case no competent men are 
available on the relief rolls, workers 
should be obtained as far as possible 
from the local unemployed. 

Regular employes in public agencies 
and private enterprise should not be 
replaced by persons drawn from re- 
lief rolls, nor should the work cus- 
tomarily performed by such agencies 
and enterprises be transferred to new 
agencies created to provide employ- 
ment for relief workers. 

Qualification of Architects and En- 
gineers: Architects and engineers to 
be thus engaged on a percentage fee 
basis or on a weekly or daily fee basis 
should be properly qualified for the 
specific types of professional services 
they are to render. 

Selection of Architects and Engi- 
neers: Selection of architects and en- 
gineers to be thus engaged shou'd be 
done locally through properly consti- 
tuted architectural and engineering 
boards whose members should be re- 
quired to agree to non-participation in 
the actual work under the program, 
and who would be compensated on a 
basis of either actual expenses or time 
expended or both. 

The members of the national and 
local qualification and selection boards 
should be appointed by the President 
from nominations made by the Con- 
struction Code Authority. 


Construction Contracts 


Type of Contracts: All work pos- 
sible should be executed under lump 
sum or unit price type of contracts 
awarded through competitive bidding 
by contractors. Where management 
contracts are deemed more feasible, 


due to certain conditions, a fixed fee 
should be used and not a fee which 
is based on a percentage of the cost 
of the work. The contracts used should 
provide that the contractor may em. 
ploy an administrative and supervisory 
force of his own choosing (limited to 
a minor percentage of the total em- 
ployes) and that other employes shall 
be drawn from the relief rolls when 
properly qualified men are available 
on such rolls in accordance with the 
terms of the Act. The contract should 
stipulate the wages that must be paid 
to each class of employe. 

The relative competency of the 
workers and their willingness to work 
must be left for determination on the 
job. The contract should specify that 
in case of faulty classification the 
contractor, subject to certain neces- 
sary restrictions, should have the 
right to dismiss or transfer the work- 
ers, or recommend their reclassifica- 
tion and draw other workers from the 
relief rolls in their places. In case 
no competent men are available on 
the relief rolls, workers should be ob- 
tained as far as possible from the 
local unemployed. 

Qualification of Contractors: Con- 
tractors and subcontractors on all work 
should be properly qualified on the 
basis of the codes for their respective 
branches of the industry. 

Selection of Contractors: Selection 
of contractors and subcontractors on 
competitive lump sum or unit price 
type of bidding is automatic. 

With regard to selection of con- 
tractors and subcontractors on the 
management type of contract, this 
should be done locally through proper- 
ly constituted industry boards whose 
members should be required to agree 
to non-participation in the actual work 
under the program, and who wou'd 
be compensated on a basis of either 
actual expenses or time expended or 
both. 

The members of the national and 
local qualification and selection boards 
should be appointed by the President 
from nominations made by the Con- 
struction Code Authority. 


Construction Materials 


The purchase of construction ma- 
terials for relief work should be ac- 
cording to normal procedure, namely 
through the usual distribution chan- 
nels and by contractors and special 
contractors. Such a procedure will 


(Concluded on page 68) 
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MODERNIZING SECTION 
FHA Prepares Plans for Campaign on 


Commercial Modernizing 


made possible by the amendment to the Housing Act permitting insurance of loans to 
$50,000 for business buildings. Home modernizing loans averaging 3/4 million daily 


Recutations governing the extension of mod- 
ernization credit by financial institutions for improve- 
ment of properties under the $50,000 provision of the 
amended National Housing Act “open a new market 
which should be of direct benefit to practically all in- 
dustry and of indirect benefit to the nation as a whole,” 
according to Acting Federal Housing Administrator 
Stewart McDonald.? 

The heating and ventilating industry is vitally inter- 
ested in these recently adopted regulations, and an 
understanding of their provisions is necessary to a com- 
plete cooperation with the better housing program. 

Particularly pertinent and worthy of the closest 
study is that portion of the new regulations concerning 
the class of modernization credit made possible by the 
$50,000 amendment. This type of credit is extended 
for additions, alterations, repairs, and improvement for 
“real property improved by or to be converted into 
apartment or multiple family houses, hotels, office, 
business or other commercial buildings, hospitals, or- 
phanages, colleges, schools, or manufacturing or in- 
dustrial plants.” The maximum limit of credit obtain- 
able for each separate property is $50,000. 

As we go to press, FHA is working on a booklet de- 
signed to aid in the campaign to obtain modernizing 
business from the class of buildings eligible under the 
amendment. The book will be titled “Modernizing for 
Profit.” In addition, there will be a book containing 
questions and answers regarding the type of equipment 
eligible for loans and other information, similar to that 
in a previous pamphlet published by FHA for the 
home modernizing campaign. Plans are being prepared 
under the direction of FHA’s committee of eligibility. 


Home Modernizing 


In 11 weeks there has been an increase of 100% in 
the amount of money owners have obtained through 
the modernization credit plan of the housing act. Dur- 
ing the week ending April 1, $2,026,000 was advanced 
by financial institutions under the modernization credit 
plan, a daily average of $337,666. Eleven weeks later, 
June 17, $4,276.000 of credit advances were made, a 
daily average of $712,666. 





*The maximum limit of the amount of credit obtainable for the im- 
provement or modernization of individual homes and other classes of 
Property mentioned in the original act remains fixed at $2,000. This 
type of credit is being provided for the purposes of making additions, 
alterations, repairs, and improvement of real property, including also 
such new construction as garages and certain other similar structures. 


Mutual Mortgages 


Most notable is the increase in insurance issued un- 
der the mutual mortgage insurance plan of FHA. This 
increase has been over 300% in 11 weeks. Mortgages 
submitted to FHA for insurance during the week end- 
ing April 1 totaled $2,483,000, a daily average of $413,- 
833. As of the week ending June 15, $7,391,000 of 
mortgages were submitted for insurance, a daily aver- 
age of $1,231,833. 

While the greater portion of this amount was for 
refinancing existing mortgages, 33% of the insured 
mortgages were on new construction. 


New FHA Division 


Creation of a low cost housing division as a separate 
unit of FHA has been announced by Acting Adminis- 
trator Stewart McDonald. The new division will func- 
tion under the jurisdiction of the deputy administrator 
for mortgage insurance. 

Miles L. Colean has been named director of the new 
division, and all personnel in other housing adminis- 
tration departments who have been assigned to the 
various phases of examination of low cost housing 
projects will in the future be coordinated under his 
direction. 


Construction League Active 


Seeking to preserve as many of the benefits obtained 
under NRA compulsory codes as possible, the Con- 
struction League of the United States, as the repre- 
sentative of many leading organizations in the con- 
struction field, has undertaken the formation of a 
Construction Trade Practice Council composed of rep- 
resentatives of all industries concerned with con- 
struction. 

The purpose of the council, according to Col. John 
P. Hogan, chairman of the League, will be to formulate 
a set of fair trade practices and standards for the in- 
dustries. Action authorizing its formation was taken 
at a meeting of the general assembly of the League at 
the Willard Hotel in Washington June 10, called at the 
instance of the American Institute of Architects and 
the Producers’ Council, two member groups. 

The fair trade practices and standards to be drawn 
will be intended, Colonel Hogan said, to provide a 
broad general basis by which the construction indus- 
tries can act in coordination for the betterment of con- 
ditions within the industries. 
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Morgan Art Museum and Library which kas an air conditioning system to preserve its books and art treasures 


Air Conditioning Modernizes Museum, 
Prevents Deterioration of Art Treasures 


Rissiaantes and art museums built during the last 
few years have, for the most part, been equipped with 
modern heating and air conditioning equipment for the 
maintenance of proper temperature and humidity con- 
ditions necessary for the preservation of the book bind- 
ings, paintings, tapestries, and other valuable objects 
stored in these buildings. However, there are numer- 
ous such structures throughout the country built many 
years ago and without modern equipment which are 
a market for modernizing by alert contractors and 
engineers. 

A fine but relatively little known art museum and 
library owned by J. Pierpont Morgan and located on 
East 36th Street in New York, recently underwent 
a modernizing changeover. The old, original buildinz 
of the group of two is about twenty years old. The 
rare first editions, the priceless tapestries and other 
works of art last year were found to be drying up, 
parting at their seams, and disintegrating beyond abil- 
ity to repair through the absence of sufficient moisture 
in the air. Coupled with undue dryness, the air supply 
admitted considerable street dust, which proved still 
another disintegrating factor. Both deficiencies were 
remedied through modernization effected by T. F. Hall, 
Inc., Long Island City, N. Y., contractor, and Meyer, 
Strong & Jones, New York, engineers. 

The old heating and ventilating system was of the 
indirect type with small heater stacks, supplied by dis- 
trict steam, placed at the bases of several air stacks. 
To prevent the infiltration of street dust each exterior 
opening to the stacks had cheesecloth filters. In sum- 
mer the system was not so subject to criticism as in 





winter, although the filtering cloth had to be cleaned 
almost daily and frequently renewed. In winter, on 
the other hand, raising of air temperature without the 
introduction of moisture resulted in extreme dryness in 
the rooms. 

The engineers specified the addition of a large centrif- 
ugal fan, an air washer, a submerged type of water 
heater to heat the washer water as required, automatic 
control and replacement of the old filters by new, dry 
séctional filters. ‘The old heater stacks at the bases of 
air supply ducts were removed because they are not 
now required. The washer water is chemically treated 
to prevent corrosion. 

Outdoor air passes through the filters, then through 
a primary heater, to an air washer. Clean, humidified 
air flows through a final heater for delivery to the duct 
system to the upstairs rooms. An outdoor thermostat 
turns on the primary heater at 32° outside tempera- 
ture. Washer water, whose temperature is automatically 
controlled to maintain 50% relative humidity in up- 
stairs rooms, is governed by a room humidistat. This 
instrument regulates the water temperature by con- 
trolling the steam supply to the submerged water 
heater. 

The room thermostat controls the operation of the 
reheater, opening as required a bypass damper beneath 
the heater section as well as turning steam on or off 
to the heater sections. Thus the room temperature is 
maintained at 70° and 50% relative humidity through- 
out the heating season. The ventilating fan handles 
8,250 c.f.m. and is driven by a 5-hp. motor by rope 
drive. 
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Reducing Operating Costs by Changes in 
Mechanical Equipment 


By G. KENDRICK BRINGHURSTT 


The author here describes an example of a hotel and 

two loft buildings for which the fuel consumptions were 

reduced by rearrangement of radiators or piping with 
relatively small investment in equipment 


Atrnovcn the amount of savings may appear 
small in some of the examples of modernizing described 
in this article and those to follow, it must be realized 
that during periods of low rentals, low percentages of 
occupancy and delinquent rents, the opportunity to 
effect any saving, however small, should not be over- 
looked. 

It appears that mechanical plant changes during the 
present period are generally made for either one of two 
reasons: to provide heating, ventilation, or other like 
service necessary to retain tenants, or to reduce oper- 
ating costs in such manner that the cost of the changes 
will be paid for in the savings of one, two, or three 
years’ time. 

During pre-depression years, there were undoubted- 
ly high pressure engineers who sold their services 
through optimistic estimates of savings, and sometimes 
got away with it. If after the recommended changes 
were made, the savings did not approach the engineer’s 
estimate, and the engineer was dropped by that par- 
ticular client then, through his ability to sell his services, 
the engineer would acquire other clients. There were 
plenty of owners who could be convinced in those days. 

The successful engineer of today, however, is the 
one who retains his clients, counting on their future 
work and on their recommendations to others to keep 
his office active. Even though he is most conservative 
in his estimates, this engineer will find that some own- 
ers, perhaps due to past experience, will discount the 
engineer’s estimates by 10 or 15%. Therefore, if the 
engineer takes off 15% to be conservative, and the 
owner takes off another 15% to protectihimself, although 
the actual return might be say 40%, the return ap- 
parent to the owner would be less than 30%, which 
explains why a number of healthy prospects are still 
in the pending stage. 

For the best interests of all concerned, the engineer 
should therefore determine, if possible, the type of 
business men with whom he is dealing, before submit- 
ting his. final estimates. 

The following cases are among those which illustrate 
the means by which reduced operating costs resulted 


+Consulting Engineer, Philadelphia. 


from changes in equipment and operation in several 
commercial type buildings and residences. 


Hotel Slashes Fuel Costs 


In heating a building, proper distribution of radia- 
tion is an important factor. This is especially true with 
one-pipe steam systems, where the radiators are either 
full-on or full-off, and cannot be throttled as can a 
two-pipe trapped installation. In many of the older 
office buildings and hotels, built when one-pipe steam 
was considered the cheapest system to install and oper- 
ate, waste of heat results from improper distribution 
of radiators. Where certain rooms are under-radiated 
and a high boiler pressure is carried to supply steam 
to these units, other rooms in the building which have 
excessive radiator capacity become overheated, occu- 
pants open windows rather than turn off radiators, 
and a waste of heat results. All this illustrates the 
fallacy of comparing efficiencies of different plants ac- 
cording to the amount of fuel burned per square foot 
of installed radiator. 

Consider the case of a six-story hotel, containing 
102 rooms, with stores and a restaurant on the ground 
floor, heated by one-pipe steam. After an adjoining 
building on the west was torn down to provide a 
parking space, the north and south wings of the build- 
ing had only 75% sufficient radiator capacity, while 
the middle section, constituting 60% of the total load, 
had 20% too much. In attempting to supply adequate 
heat to the wings, the boiler was forced and the middle 
rooms overheated. The coal consumption during a 
4800 degree-day season was at the rate of 77 lb. per 
sq. ft. of equivalent direct radiator. 

Balancing the radiators according to the figured re- 
quirements, through the exchange of some of the exist- 
ing units, and the addition of others, provided the 
required heating. Although the total load remained 
practically the same as before the changes, the coal 
consumption was reduced to 59 lb. per sq. ft. for a 
comparable heating season. 

This resulted in a saving of 34 tons at $6.50 per 
ton, or $221 in coal, and about $14 in ash removal, a 
total saving of $235. As the cost of making the changes 
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a 
was $420, the return on investment was better than 
50%. More important was the fact that the hotel 
guests were satisfied with heating conditions, 


Typical floor plan of hotel 
described in case 1 


Loft Reduces Coal Cost 44% 


Savings largely due to rearrangement of piping were effected in an eight-sto 
loft building, containing over 800,000 cu. ft. of heated space, and heated by two- 
pipe steam. Because of the improper grading and size of some of the old Pipe 
lines, 10 to 15 lb. steam pressure was required for normal operation. As most of 
the radiators in vacant spaces were kept turned off, the net heated volume was 
about 630,000 cu. ft. 

For a 4600 degree-day season the coal consumption of 336 tons at $4.78 cost 
$1605. The capital investment required for a revamped system of piping, install- 
ing a vacuum pump and radiator traps, adding radiation in certain under-heated 
spaces, replacing wall pipe coils with direct cast iron units, and insulating supply 
piping, was $3950. 

Under the proposed changes, although 500 sq. ft. of additional radiation would 
be provided, the total equivalent load would remain unchanged, due to the elim- 
ination of pipe coils and the covering of supply lines. For a comparable season 
of 4600 degree-days the coal consumption was estimated at 150 tons, and the 
savings at $960, which included coal supply and ash removal, in addition to which 
the building would be satisfactorily heated. The building income, however, did 
not warrant the expenditure of $3950 at the time. In fact, $500 was the limit the 
owners were willing to spend, and they had to be guaranteed a good return before 
they would authorize that amount. 

The ground floor was occupied by stores, in which the radiator surface was 
about 800 sq. ft., and which were supplied by downfeed risers. In order to heat 
the stores the entire system of piping throughout the building was in use. The 
stores remained open until 10:30 p.m., and until midnight on Saturdays, although 
all other tenants were out of the building by 6 p.m. With a separate valved sup- 
ply to the store radiators, the main building riser could be throttled after 6 p.m., 
and such an arrangement was estimated to show a large saving in coal. Including 
necessary regrading of basement condensate lines and runouts, elimination of 
certain piping, and insulation of basement supply mains, but not including any 
radiator changes, the total fuel saving was estimated at 120 tons. 

The changes as above outlined were made at a total cost of $486, the work be- 
ing done by the operating engineer and mechanics employed at the building. 
During the year following the changes, the coal consumption was reduced from 
146 lb. to 82 lb. per degree-day. 

Based on a 4600 degree-day season, this represented a saving of 147 tons. In- 
cluding ash removal, the total monetary saving was $762, and the return on in- 
vestment better than 150%. As the heated space in use was about 630,000 cu. ft., 
the coal consumption became 0.13 Ib. per 1000 cu. ft. per degree-day. 

Compare this with a six-story loft building of similar construction, adjacent to 
the loft just described, having 550,000 cu. ft. of heated space in use. Each of the 
six floors had a separate heating supply line, valved at a basement manifold. 
The operating engineer regulated the heating on each floor according to the tem- 
perature requirement of each tenant. On vacant floors, and on floors where the 
tenants used 100 lb. of steam from a separate boiler for tailoring irons and presses, 
the heating supply was throttled to prevent waste. During a 5000 degree-day 
season, this building used 133 tons of coal, or at the rate of 0.097 lb. coal per 
degree-day per 1000 cu. ft. 

Although the cost of installing an individual supply to each floor adds to the 
first cost, the economy obtained generally makes such installations warranted in 
loft type buildings. 

This is the first of a‘series of articles by the author on modernizing the mechan- 
ical equipment of buildings. Additional cases reporting how engineers and build- 
ing owners have worked together in bringing plants up to date, with resulting 
savings in operating costs, will be described in future articles which will appear 
from time to time. 
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Ar least two novel features are found in the en- 
gineering of an air conditioning system which modern- 
izes a small but prominent Broadway, New York, restau- 
rant and lunch counter. Briefly, these are, first, the iso- 
lation of heat generating cooking apparatus in the front 
window by means of a cool air current passed between 
this area and the body of the restaurant, and second, 
blowing cool air out the front door to advertise to 
passers-by that the establishment offers relief from 
summer’s heat. 

The lunchroom, known as the Mayflower Doughnut 
Shop, is owned by The Doughnut Corporation of Amer- 
ica, which also owns and manages nine other similar 
shops in as many cities. To emphasize the food specialty 
a modern doughnut cooking machine was placed in 
the front window. Despite the fact that there was 
placed in the ceiling, directly over the machine, an ex- 
haust grille which led to a cased exhaust fan, experi- 
ence showed that heat continued to be released to the 
restaurant seating area, thus making patrons uncom- 
fortable. 

One of the remedies was the installation of ceiling- 
hung glass panels, or drops, between the street window 
and the seating area. These partially enclose the ma- 
chine and are 4 ft. deep. Further, two grilles of a new 





Broadway Restaurant Cooled by 
Air Blanketing Heat Source 


cooling system were placed in such a manner as to 
blow cool air along the front of the machine compart- 
ment, this grille being in the wall near the floor. A 
second cool air stream is directed across the machine 
front (interior front) from an overhead grille. This 
arrangement is said to afford relief previously sought 
in two different installations of different types. The 
modernization contract was awarded to John C. Pearce, 
a ventilating contractor of New York. 

One of the interesting features of the Mayflower job 
is that, although the establishment is barely more than 
30 ft. x 30 ft. there are included in the fan system 
seven air supply grilles. This is held to afford better- 
than-ordinary air distribution without drafts noticed 
by patrons seated at counters only a few feet distant 
from points of delivery. 

Outside air supply is taken from a side street, 16 ft. 
above the sidewalk. It then passes through a dry sec- 
tional filter, over heating and cooling coils, through the 
fan and thence to the ducts. 

Rather than have ducts concealed in the ceiling, 
which would have been difficult if not impossible, due 
to lack of space, ducts were run adjacent to the ceiling 
and are 2 ft. x 2 ft. Concealment of the duct is ob- 
tained by polished clay tile covering, so that the duct 
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now has the same appearance as the walls of the room. 

In the face of the delivery duct are six air supply grilles, 
while a seventh supply grille is in @ rear wall 8 ft. above the 
ucor. As the ceiling-hung duct pursues a T- and L-shaped 
course through the restaurant and most of the supply grilles 
discharge towards the front, or Broadway, side of the room, a 
slight pressure is built up. This causes! cool air to pass to the 
sidewalk through the open entrance door. The refreshing cool 
air advertises that the establishment is air conditioned. 

Many of the details of the modernization work here con- 
ducted must be omitted here, yey it should be noted that the 
contractor also installed an exhaust ventilation system in the 
room directly above the restaurant to remove heat from three 
doughnut machines there. Machines are hooded, and heat 
and odors pass through a trunk duct to a large cased fan that 
discharges out an upper window. 

There also was installed by the contractor a small centrifugal 
exhauster in the machine room below the restaurant to remove 
heat generated by electrical machinery there. Without this 
relief it is held that this room would be practically useless. 
The installation in the Mayflower shop led to the award of 
several more similar jobs in other cities where this proprietor’s 
restaurants have been modernized in much the same manner. 
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Ix connection with the modernization of older dwell- 


Oxy-Acetylene Welding Aids Heating Modernizing 
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ings, the expense of the modernization work can be 
considerably cut down by the use of welded piping. To 
rip out an old boiler with its incidental fixtures and 
place a new modern unit in its place entails consider- 
able work on the existing piping system. Here again a 
great deal of work can be eliminated, and a much bet- 
ter appearing room will result if the oxy-acetylene 
process is used. 

One prominent heating contractor in the east is par- 
ticularly well pleased with the savings in labor and 


material made possible by the use of the oxy-acetylene 
process. He states that he has been able to reduce his 
labor costs 50%. The finished jobs have a fine appear- 
ance, most pleasing to the owners. This firm has stand- 
ardized on using the oxy-acetylene welded installation 
idea as the first factor or inducement in the sales pre- 
sentation. This is particularly true when the change- 
over will take place in cold weather. Prospects are 
quickly convinced of how rapidly an installation can 
be made, as well as of the superiority of the welded 
construction.—Oxy-Acetylene Tips. 
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New Piping and Traps Eliminate Hammering, 


Cure Sanitarium’s Heating Troubles 


Reuter from water ham- 
mering and maintenance of 
room temperatures at the com- 
fort point were the objects of 
a heating modernization con- 
tract executed at the River- 
crest Sanitarium, Astoria, L. L., 
a private neurological hospital. 
Prior to the recent improve- 
ments the existing heating sys- 
tem was found to have many 
shortcomings. Not only did 
pipe hammering interfere with 
the treatment and sleep of the 
patients, but room tempera- 
tures in the men’s dormitory 
were such as to force patients 
to bed early to keep warm. 
This institution’s age exceeds 
a quarter of a century. The 
old heating system in service 
for many years was of the 
two-pipe gravity flow type. 
The probability is that it was 
fairly satisfactory in its early 
years. About three years ago 
pipe hammering became trou- 
blesome, while leaky joints, 
possibly diversion of the steam 
supply to other buildings, and 


serprer rep ha> 


Pa 





and considerable downgrade 
from the hospital structure. 
Pipes were buried. A check- 
up of existing radiators re- 
vealed, further, that the total, 
including pipe radiators, was 
only 2,602 sq. ft. It was 
recommended to increase this 
to 4,831 sq. ft. 

Another point was that one 
wing of the dormitory build- 
ing was lower than the flow 
and return lines where they 
entered the building. Thus suc- 
cessful condensate return could 
not be effected except by trap- 
ping or otherwise placing the 
line under positive motivation. 
The old steam pressure was 25 
lb. The engineer had a pres- 
sure reducer installed to cut 
this down to 5 lb. 

The steam supply main had 
to be enlarged from 2 to 4 in. 
and the return enlarged. Posi- 
tive return of condensate was 
accomplished through the in- 
stallation of a combination trap 
in the building’s basement. 
Formerly all condensate was 


other causes seriously inter- Piping changes in the sanitarium system. A—pres- drained to the sewer. Addi- 
fered with the ability of the sre reducing valve; B—steam main; C—drip pipe; tion of the trapped returns and 


boilers to provide adequate 
heat, especially in the men’s 
dormitory, and in addition the noise was unpleasant. 
A well intentioned craftsman undertook to correct 
the faults two years ago by adding several new risers 
and radiators without, however, increasing main and 
return pipe sizes. Instead of remedying the hammer- 
ing the annoyance became accentuated, due to the 
congestion of condensate in the returns, some of which 
were but 1 in. The supply mains in no case exceeded 
2 in. Engineer Frank M. Meyers, Woodside, L. L., 
was called in and brought to light several important 
points that prevented the success of the old, or exist- 
ing, system. 
One point that someone evidently failed previously 
to take into consideration was the fact that the power 
plant is 250 ft. distant from the dormitory building 





D—trap. 


connection to the feed water 
pump and receiver in the pow- 
er house now enables the hospital to save the hot con- 
densate, with substantial saving of fuel and water. 

Another feature of the modernized system is the drip- 
ping of the steam supply mains. Two small traps also 
were added to insure the return of condensation from 
the low wing. Many risers had to be changed and oth- 
ers soon will be. Many pipe lines were renewed and re- 
joined to prevent leaks and air entrance. Summing 
up, the increases in pipe sizes, plus the addition of the 
traps, has resulted in steady, positive flow of steam to 
all radiators with resulting satisfactory room tempera- 
tures. The tightening of the system, plus proper venting 
and drainage of lines, has done away with pipe ham- 
mering. Personal complaints have ceased and the sys- 
tem now is more economical to operate. 
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GETTING DOWN TO FUNDAMENTALS 


4—Estimating the Amount of Ventilation 
Air Necessary 


Foreword 


Ix previous articles in this series the nature and di- 
rection of flow of the heat quantities on which the usual 
estimate is made have been described. They were 
shown to be divisible into (a) transmitted heat, (b) 
heat from filtration air, and (c) heat from ventilation 
air. It was also noted that these quantities can be ex- 
pressed mathematically in the following equations: 


Transmitted Heat = H — AU(ti — t.) (1) 
C(ti — to) 
Heat from Filtration Air = F — ————— (2) 
55 
Cy (ti a to) 
Heat from Ventilation Air = V = ——_- (3) 
55 


In these equations: H, F, and V are all in B.t.u.’s 


per hour: 
A = Area, sq. ft. of surface through which heat passes 
U = The transmission coefficient, air to air 
C = Volume of filtration air flowing, cu. ft. per hr. 
Cy = Volume of ventilation air flowing, cu. ft. per hr. 
ti = Temperature of indoor air, °F. 
to. = Temperature of outdoor air, °F. 
1/55 = 0.018 = heat to raise 1 cu. ft. of air at 70° 
through 1° 


It was also noted that the three equations are not us- 
able until values are available for substituting in them. 

In the second article the fundamentals of arriving 
at suitable values of t; and t, were discussed and tables 
were presented for use in finding suitable values of 
them. In last month’s article methods of computing 
the Heat from Filtration Air were described, and tables 
were presented for selecting suitable values of C in 
equation (2). 





We can now turn attention to equation (3) and con- 
sider what is necessary to permit its use in estimating 
the Heat from Ventilation Air. With values of t; and 
t. already established the only remaining term not 
having a value for practical use is C,. 

By definition, C, is the volume of ventilation air 
flowing, in cubic feet per hour. Since the estimate 
is usually prepared to arrive at a figure to represent 
worst, or least favorable, conditions it follows that the 
volume represented by C, is the amount flowing at 
the particular time when conditions are worst, or when 
there is peak operation of the plant. Usually, but not 
always, the peak condition occurs on or near the cold- 






est day in winter or the hottest day in summer, To 
make the use of the equation logical and consistent, 
the amount flowing should be established at the time 
when the values selected for t; and, t, are present, 

It is well too to get clearly in mind again just what 
is meant by ventilation air and what it implies, before 
attempting to set any numerical values for C,. We 
have called it the air which is deliberately circulated 
through the building, from outside to outside. Since 
during the peak periods the circulation of this air is 
accompanied by a loss or gain of heat which is usually 
unwanted, it is self-evident that the air so circulated 
will increase both the size and first cost of the installa- 
tion and the cost of operation. From this it follows 
that all dictates of reason call for keeping numerical 
values of C, as small as possible. It also follows that 
it would be utterly nonsensical to circulate costly air 
into a building and back out again, and to do this 
deliberately, unless there was some definite and worth- 
while objective to be accomplished by so doing. 

All these statements are elementary and largely self- 
evident but strange as it may seem they are all too 
often overlooked or forgotten. Having them fresh in 
mind permits setting up the following general rule of 
procedure to act as a guide. 

Be sure that the objective in using ventilation air 
at all is not only clear, and correctly understood, but 
that, it is defensible and logical in the particular case 
under consideration. When satisfied of this, then try 
to keep the amount of ventilation air at a minimum 
to accomplish the particular objective. 

In short, the process of arriving at suitable amounts 
of ventilation air really ought to be a two-stage process. 
Quite generally it is not, or at least is not clearly 
recognized as such. No doubt the failure so to rec- 
ognize it is the underlying cause of much of the loose 
thinking, faulty selection of air quantities, failure to 
provide ventilation where really necessary and the 
equally absurd trouble of including it where there is 
little or no excuse for ever having it at all. To avoid 
this trouble so far as possible let us follow this two- 
stage process in our present discussion. 


Objects of Providing Ventilation Air 


Following this method we immediately come to the 
question—just what possible objectives are there to 
be gained which may justify deliberately taking venti- 
lation air into a building or structure, and back out 
again? 
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While there may be isolated cases where there are 
other objectives, the great majority can be grouped 
under two heads, Viz.: 5 Pu 

1. Where the intent is to use the air introduced 
to improve or replace or dilute the air in the building 
‘n such a way that the people who occupy the build- 
ing or structure will be benefited to such an extent as 
to justify the added cost. This benefit may be. in 
terms of more or better work, increased comfort, im- 
proved health, or even increased pleasure or enjoy- 
ment of the surroundings, or a combination of all these. 
The important point is that the primary object of 
circulating the air is tied up with the people in the 
building. 

2. Where the intent is to use the air for the purpose 
of affecting or improving (or replacing or diluting) the 
air in the building in such a way that a process (other 
than a human process, and usually a manufacturing 
or industrial process) can be accomplished better or 
more cheaply to such an extent as to justify the added 
cost. The benefit may be in terms of increased output 
of product, less spoilage of product, more possible 
working days per year, or improved quality of product. 
The important point is that the primary object of 
circulating the air is because of processes (other than 
human) in the building. 

For short, we can call the cases falling in the first 
group Human Ventilation, and those in the second 
group Process Ventilation. 

It will be seen at once that this division is not strictly 
logical for there will be marginal cases where there is 
some doubt as to just what the primary object is, since 
people are usually present in buildings where processes 
are carried on. In some of these borderline cases it 
may be hoped that both process and people will reap 
some benefit from the circulation of ventilation air 
through the building. However, this grouping is ade- 
quate for most purposes and has the advantage of 
closely paralleling a classification of cases which seems 
to be coming into fairly general use. Moreover, this 
grouping has the practical advantage of permitting 
separation and separate consideration of two kinds of 
installation which occur frequently in practice. 

At this point it is well to recall that when the major 
objective is thus clarified it is logical to decide just 
what is to be done to the ventilation air during the 
course of its passage through the building before any 
light can be shed on the question of air quantity 
needed. The reason for this is that the quantity neces- 
sary depends on just what is to be done to the air 


in order to permit it to accomplish the objectives 
sought. 


Processes thru which Ventilation Air Passes 


Recall that it is possible to (a) clean or purify, (b) 
heat or cool, (c) humidify or dehumidify, or to do 
any or all of these processes to the ventilation air 
anywhere between its entrance into the building and 
its departure. It is also possible to carry on the same 
Processes on the air already in the building. Bearing 
in mind the principle that no more ventilation air 


should be deliberately circulated into and out of the 
building than necessary, it is apparent that the proc- 
essing of the air should be performed on the air already 
in the building when this is possible. Only when this 
practice will not accomplish the objective should air 
be brought into or exhausted from the building. This 
is true regardless of whether the ventilation air is for 
use in connection with human ventilation or process 
ventilation. 

Let us now see how the several processes which 
can be applied to the air, and listed in the previous 
paragraph, affect the necessity of deliberately cir- 
culating ventilation air through the building. 


Effect of Heating or Cooling 


Suppose, first of all, that it is only proposed to 
heat or cool the air and that it is not necessary to 
artificially change the humidity or the purity. There 
is no known evidence that merely heating or cooling 
air over and over again within the limits of common 
practice produces changes in the air which make it 
necessary to bring in any outside air over and above 
that which normally finds its way through by in- 
voluntary filtration. Stated another way, common ex- 
perience leads to the conclusion that where only the 
usual amount of heating of the air is practiced in 
winter or where a slight degree of cooling in summer 
will produce the hoped-for objective, the practice of 
full recirculation of air can be used. Leakage air will 
in these cases take care of any necessary outside air 
quantities. Typical places where such conditions exist 
are in the usual residence in winter, and in factories 
and industrial or commercial buildings where density 
of occupancy is not great and where processes do not 
add excessive humidity or contaminate the air more 
than slightly. Common practice recognizes this condi- 
tion and such buildings are but rarely equipped to 
deliberately pass ventilation air through them at all 
times. Some means of intermittent ventilation is usu- 
ally provided though, either in the form of window 
openings or in similar ways. The point is that since 
the deliberate introduction of ventilation air is not 
necessary at all times it can be practiced at some time 
other than when the heating or cooling plant is op- 
erating at peak. Since C, is taken at the time of peak 
it is common practice to consider its value as zero in 
such buildings in preparing heating estimates by use 
of equation (3). . 

Whether similar treatment of such buildings is fully 
justified or not in summer is still a debated point. 
Where artificial cooling is practiced with dehumidifica- 
tion the tendency is to regard C, as being zero in such 
buildings, at least in the light of present knowledge. 
Where some cooling of such buildings is practiced by 
deliberately circulating outside air during night or 
day hours the tendency is exactly reversed and the 
value of C, is set high, as it seems necessary to cir- 
culate very large quantities of outside air to accom- 
plish much effective cooling by such methods alone. 

Now let us similarly consider how humidification or 
dehumidification alone affects the quantity of deliber- 
ately circulated ventilation air. 
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Humidifying or Dehumidifying 


There are two cases. One is where for some reason 
with full recirculation of air the tendency is for the 
humidity to remain or become too high to secure the 
objective sought and therefore dehumidification must 
be resorted to. Evidently in this case the object of 
introducing ventilation air to replace a part of that 
recirculated would be to reduce the dehumidification 
required without it. The other case would be where 
the humidity was too low with full recirculation and 
ventilation air would be used to lessen the necessity 
of so much humidification. 

Cases of excessive humidity with full recirculation 
are fairly common in practice. Wherever conditions 
are such that moisture is being steadily evaporated 
into the air the degree of humidity will often become 
greater than that desired, and means must be found to 
reduce it. Examples are theaters in summer, schools 
in winter, and dyehouses and similar process build- 
ings. Among the various possible means of reducing 
the humidity, the introduction of ventilation air can 
be considered. It will be effective if its introduction 
has the net effect of lowering the humidity without at 
the same time introducing some other factor which 
offsets this advantage. There are cases where intro- 
duction of such air is advantageous and its use is 
practiced. In school buildings using fan systems this 
practice is common. Mere introduction, however, does 
not mean that the heat quantity enters into the esti- 
mate of peak requirements though, for air so intro- 
duced may not have to be used at the time of the peak 
load. 

Cases of deficient humidity with full recirculation 
are also fairly common in practice. To overcome the 
deficiency moisture must be added. While outside air 
in some localities and at certain times of the year might 
be introduced to advantage, it must be recalled that 
artificial humidification of air can be fairly conveniently 
and cheaply done. In many, if not nearly all, cases 
it will prove more advantageous to continue to re- 
circulate and add moisture artificially than to bring in 
outside air deliberately to secure the same effect. 

Thus it is evident that while changes in humidity 
da have some effect on the amount of ventilation air 
necessary, it is of great practical importance only in 
a few special cases, prominent among which are in the 
winter operation of schools, summer operation of 
theaters, and similar buildings. 

Now we come to the interesting case of changes in 
the purity or cleanliness of the air. We will examine 
it in the same way as was just done for temperature 
and humidity changes. 


Air Purification 


Again the most economical method would be to 
practice the desired purification, or cleaning, on the 
air already in the building. Any of the several means 
of purification or cleaning can be applied to the re- 
circulated air. 

In recent years increasing attention has been de- 
voted to the subject of removing solids from air 








and as a result there are now available as standard 
equipment a variety of devices for removing dirt, dust, 
and other solids from air either as it enters or lowes 
the building or as it passes any suitable point in the sys- 
tem. Cleaning, as regards removal of solid Substances, 
has now reached such a point that by one means 
or another such as passing the air through labyrinths, 
through water (or other liquid) sprays or streams, 
through fabrics or fibrous layers or by impinging it 
on adhesive surfaces, a high degree of solid removal 
can be reached. Indeed it seems concludable that 
where there is no other element in the purification 
problem except removal of solids, this can be accom- 
plished sufficiently well and cheaply with recirculation 
that the deliberate introduction of ventilation air js 
scarcely necessary. Only in specialized cases usually 
involving process work in industry where the concen- 
tration of solids is exceedingly great is it economical 
to introduce ventilation air. Such cases require careful 
study and close estimates. All this can be summed 
up by stating that where removal of solids is the sole 
purification problem, there is little effect on determin- 
ing values of C,. 

Bacterial contaminations occasionally present a 
problem in air purification. In general such contam- 
inations when serious enough to require special meas- 
ures of purification are not continuous. They are more 
of the nature of emergencies. As such they are usually 
considered as requiring emergency handling and no 
special arrangements are made to permit such purifica- 
tion in the ordinary day-to-day operation. While little 
is definitely known as to just what harmful bacteria 
are really air borne, it is generally accepted that the 
bacteria are conveyed on particles of vapor or solid 
particles in the air rather than by the gaseous air it- 
self. At any rate it has been shown in tests that re- 
ducing the concentration of solids in the air results 
in reduction of the bacterial count. Because of the 
uncertainties, the awkwardness of providing equipment 
for full bacterial purification, the emergency nature 
and infrequent appearance of really serious bacterial 
contamination, and the fact that the necessity for it 
has not been demonstrated, it can be concluded that 
seldom is the question of bacterial removal one which 
in practice exerts much effect in fixing values of C,. 

Air inside buildings is also often contaminated by 
gases or vapor (other than water) arising from proc- 
esses. ‘These may or may not contain objectionab‘e 
odors, but do present a problem because of unwanted 
properties of other kinds. Some are poisonous to 
humans or they may be dangerously corrosive either 
to tissues or materials. ‘These substances which con- 
taminate the air are commonly grouped as “fumes.” 
The effect of their presence in fixing values of C, de- 
pends on the nature of the contamination, its extent, 
and on the feasibility of various possible methods of 
removing their nuisance effect. In general, while pos- 
sible, it is not practicable to remove any substantial 
amounts of such contamination from the air already 
in the building and thus make it suitable for recircula- 
tion. Consequently it is necessary to replace the con- 
taminated air with air brought in from outside. Values 





50 








July, 1935 ® Heating and Ventilating 









TABLE 1. 


VOLUME OF VENTILATION AIR FOR VARIOUS TYPES OF BUILDINGS 


(As found in various textbooks, reference books, catalogs, and other publications. Total volume (Cv) in 
cubic feet per hour can be computed from unit figures below, as shown at the top of each column.) 





Cu. Fr, PER Occvu- 


PANT PER Howr, (A). 


No. OF CHANGES 


| per Hour, (n). 














Cu. Fr. per Sq. Fr. 
FiLoor SURFACE PER 












































TYPE OF BUILDING | ——]| Ce =A X No. Oc- !_ vista. a 
'\Cy = n X Room VoL. CUPANTS | C. = B X No. Sq. Fr. 
| MIN | Max MIN Max MIN. Max. 
i ao — -|-——— ——_—— _ - et een 
Commercial | | 
GAPABES 6 voce tse csccccecccncesconses | 6 12 _ | zig fare | ies 
OMCES 2... cee cc cc cece cceccscceccccs!| 1% 12 —_ — _ | _ 
Waiting rooms (public) ............ 4 6 — ans po cas 
Restaurants (dining) ............... 4 20 _ — Jag | — 
Restaurants (kitchen) .............. + 60 — — | 240 240 
Steed CHGUMEE) ccc c cc ce cc clecvcwnces 6 | 12 — — _— | — 
Farm Buildings | | 
CNN os eel toi Sees oak Sea wanuenses _— -- 3000 | 6000 —= = 
PMD ie Sieieaclemalse ba tesema es = —- 3600 | 4200 — ae 
NE -scrn ee cee eanessecsauwesunees _— -- 1200 | 1500 = — 
BD oo nk cceeciwecivevecsceesscceas -~ — 600 900 — ants 
Hospitals 
SUD oh 5 scavuvanvnccenesede 6 12 -- -- 909 90 
PRNCGNGNNEN 5.2 sige ocras saw deen 'd hee aws wes 20 60 — — 240 | 240 
Operating rooms .................4- = _— 3000 | 3000 x a: 
TD sake ds o's cawasarnaewannwens 7.5 30 — | -- 120 | 120 
Wards (ordinary) ..............e06- —_— = 2100 | 4500 60 | 60 
Wards (contagious) ................ == aad 2400 6000 — | = 
Hotels 
ROOD GON Siok ccicslereweeeeceesiews 7.5 7.5 a — _ — 
ONG 8 eww es abewanns u Gens aelweneeNs 7.5 7.5 ~- -- —_ —_ 
Dining rooms .............eeeceeees 4 | 20 —- -- 90 90 
CGUeCKe FOOME < cok cos dsc csewusccens 3 | 5 — | — -- _ 
SN, 650i biiednduseeveesasaaures 4 60 aa AO 240 240 
BAO 2 aeons ae weeaoncaseeewun tunes 3 4 -- — — =< 
a rer are er 6 6 — | — — _ 
WEE 308 cniarencbeenreaweeraans 10 12 —- | = — — 
Industrial | 
RMOUNOED. Sirois c OS se wee eee oes | 20 20 — | — -- — 
Pecterees (GOMGTEE) «2.2... ccccccsss | 1 12 1500 | 2000 _ ~“_ 
Factories (unhealthy) .............. — — 3500 | 3500 —_ — 
PEE s6i0Gbsendaseesssccewenens 3 12 — | -- —_ — 
QUO seis dew etiscee ee eeuuedas 12 30 —- —- — — 
SE SEE 554 5e0i0s ended eseaaenen 0 600 — — _~ eens 
WeeNG) ROGUE 6 ids ee cn oo cone Oc eaawxeees | 30 60 — | — — —- 
WORtHS WHE 2. oc cccci cc cccccwes ess 4 4 _- -- —_ a 
Prisons 
ee re 9 | 12 — — — _ 
ED QU one d ds viweissnaoncenees 6 | 6 —_ = _ — 
General quarters ................05- | 6 6 1800 | 1800 _ — 
Residences | | 
Bathrooms and toilets............... 1 5 — — aa — 
MEO velalel igen wisi PH ddias ea en eae 1 3 —_- -_- _ _ 
MEER ds gs Bahr ray a Rie a ae ia we eee 1 40 — -- — a 
Living rooms .................0c0ee- 1 2 _ — —— = 
Sleeping rooms ..................--. 0 1 | —_ _ — — 
Social, Recreational, Public, 
Educational and Religious | 
Assembly rooms, including concert 
and dance halls, lodge rooms, 
church and theater auditoriums... 4 30 600 4000 90 120 
Billiard and bowling ............... 6 20 — — —— _— 
Classrooms (colleges) .............. | — — | 1500 2400 oa | _ 
Classrooms (schools) ..............-- = —_— | 1800 2400 120 120 
GN hiitcns dieu uwacutvinesel 4 4 a a. 30 
Cn eee 5 20 — — 90 90 
CID oi. ov edd cdcdccveneevenes 12 a — — 90 90 
Pi, arenes mance rteerir reo: 15 60 —- -— 120 120 
RUNG occ vccccvenconcewceeeens 6 20 — — — _ 
LOGHGP POOMIG ..... 66k cccdccedsodes 2 10 — —- 120 120 
Projection booths ..........ccesccess 30 30. | — -— 90 90 
WOCRGINS FOOMIS .... . 22. bcs cc eclese ces 3 5 — —— — — 
WOOO  fiesleatinve wee lencnenedeuweuees 10 30 — — 120 120 
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of C, in such cases will be greatly affected by the par- 
ticular system of ventilation used. General practice 
is to use the principle of removal at the source and 
to localize the circulation. Where this is done it is 
usually possible to accomplish the desired result with 
considerably smaller quantities of ventilation air than 
if the general air of the building is used to supply 
motive power to carry the offending fumes out of the 
building. 

One of the most troublesome cases of air purifica- 
tion is that which arises where odors are present or 
generated to such an extent as to become a problem. 
One fact which makes the problem troublesome is the 
lack of information as to what causes odors and an 
equally distressing absence of any absolute scale for 
measuring their nature or intensity. 

Since odor is purely a sense impression, the problem 
arises only where there are people present to sense it, 
although the odors may arise in either process or hu- 
man jobs. 

Another point in connection with odor problems 
which should be kept in mind is that odors themselves, 
except where they arise from substances otherwise 
harmful to persons, have never been shown to have 
any especially dangerous qualities. Their removal from 
air is usually undertaken for purely aesthetic reasons 
or because of their constituting a nuisance. 

Several methods of approach to the odor problem 
have been proposed and used to varying degrees. They 
are (a) prevention, (b) masking, (c) removal, (d) 
dilution. 

Preventive measures are practiced at the source and 
if successful the odor problem has no effect on the 
amount of ventilation air required at peak operation. 

Masking consists of introducing a pleasing odor to 
cover up an unwanted one. Ozone is by some con- 
sidered a mask and by others as a remover of odors. 
Masking has limited applications and while it may 
affect the amount of ventilation air necessary in some 
cases it is not generally considered as a governing 
factor. 

Deodorizing is used either by injecting some sub- 
stance like ozone into the recirculated air stream or 
by passing the recirculated air through a layer of de- 
odorizing chemical such as certain forms of carbon. 
Where successful it permits use of either all the air 
for recirculation purposes or greatly diminishes the 
severity of the problem. 

Dilution consists of bringing into the building and 
mixing with the air already there enough odor-free 
air to reduce the intensity of the odor to a point where 
the objective is reached. It may vary all the way 


from using only a small amount of such air and a large 
amount of recirculated air to the point where there is 
no recirculated air. Since it is economical to keep the 


mm 


Ve 


outside air at a minimum, it 
is especially desirable to do 
this where the cost of intro- 
ducing outside air is great- 
est. This occurs at peak time 
and is especially desirable at 
the time of the summer peak 











when artificial cooling is being = 


= 


mw 
Sot) 


used. The growing impor- 
tance of cooling has led to 
close attention being paid to 
the minimum amount of 
dilution air necessary in 
summer to keep odors aris- 
ing from recirculated air from becoming offensive. While 
some progress has been made there is no evidence that 
the actual minimum is yet fully established. 

However, it can be accepted as a fact that the pre- 
vention of odors on summer comfort work does exert 
a great effect on establishing suitable values of C, 
for summer practice, and is also an important factor in 
setting winter values especially where it is desired to 
achieve the operating economies possible by practicing 
recirculation. 

We may sum up all these considerations by noting 
that values of C, are affected little by ordinary heat- 
ing or cooling alone, that humidification or dehumidi- 
fication can often be readily accomplished with but 
little ventilation air, and that odor problems frequently 
greatly affect the amount of ventilation air required. 





Amounts of Ventilation Air Used in Practice 


Having thus noted the nature of the values of C, 
desired, and some of the factors which might be ex- 
pected to fix the values for practical use, we can turn 
attention to the matter of seeing what is available to 
anyone who wants to find values for use in preparing 
estimates. 

Table 1 has been prepared by carefully reviewing 
and tabulating values as reported in standard text- 
books, handbooks, catalogs, and similar publications. 
It will be noted that there are three kinds of figures 
given. Those in the first column are in terms of num- 
ber of air changes per hour, those in the second in 
cubic feet per hour per occupant, and those in the 
third are in cubic feet per hour per square foot of 
floor area. The method of arriving at a figure of the 
nature of C, in equation (3) is indicated at the top 
of each column. 

Another point about the figures given is the great 
range covered by many of them. Thus in the case 
of paint booths the figures show that from zero to 600 
air changes per hour are required. With such a range 
the estimator must evidently have some additional in- 
formation before he can decide where his particular 
job falls in between these wide limits. Thus the figures 
must be used with the greatest care and only after 
careful thought to select one which fits the case. An 
intelligent selection will necessarily require experience. 
In other words the table, while it can be made helpful, 
in no way sets up a specific rule of practice—it merely 
serves as a guide based on the findings of others. It 
is thought to be the most complete compilation of 
ventilation air quantities put together in a single table. 
Nevertheless, it does not furnish enough information 
to satisfy all the fundamental requirements. There are 
other sources for finding values for C, and some of 
these will be considered in a later article. 
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Design, Installation, and Operation of 
an Institutional Heating Plant 


4—A Million Dollar Heating Plant at The University of Texas 
Generates Power as a By-Product 


By CARL J. ECKHARDT, Jr.7 


Ix 1928 The University of Texas constructed a main 
heating and power plant in one corner of its then 
comparatively small campus. This same campus has 
been extended until it now embraces 192 acres. As a 
result of this extension the plant is now located near 
the center of the present campus. 

The principal purpose for which this plant was con- 
structed was to provide steam for heating, utility, 
domestic, and experimental purposes and to generate 
electrical energy required by the institution. It also 
serves as a laboratory for engineering students who 
may here test and operate equipment of a commercial 
size and nature. 

In keeping with the Institution’s policies with regard 
to the decoration of its buildings the main heating and 
power plant was constructed to commemorate those 
engineers and scientists who ranked preeminent among 
the individuals responsible for the development of the 
arts and equipment upon which the generation of the 
services provided are dependent. The drawings on the 
following two pages show the commemorative friezes 
which adorn the walls of the plant. The friezes com- 
memorate Archimedes, Hero, 
Newcomen, Savery, Frank- 
lin, Watt, Faraday, Carnot, 
Corliss, Joule, Rankine, 
Clausius, De Laval, Zeuner, 
Steinmetz, Edison, and West- 
inghouse. 

The source from which all 
energy, both heat and elec- 
trical, transmitted from this 
plant is derived is Texas 
Lignite. In a comparatively 
large area of Texas this fuel 
can be mined. This area, 
which embraces almost 60,000 
square miles, has been esti- 
mated to contain approxi- 
mately 23 billion tons of this 
fuel. This hitherto little used 
fuel, which consists of over 
one third water by weight, 
will no doubt ultimately be 
of great importance to the 
industrial development of the 
state of Texas. 





Adjunct Professor of Mechanical 
Engineering, The University of Texas, 





Main heating and power plant at The University 


Fortunately, it has been possible to purchase this 
fuel at a figure so low that its use is more economical 
than that of the more desirable fuels, natural gas and 
fuel oil. This circumstance has made it possible for 
the University to undertake the task of developing 
means by which this fuel may be efficiently and eco- 
nomically burned. 

The steam generating units originally installed were 
comparatively small and were designed to be operated 
at comparatively low ratings only. 

When the Institution’s 1931 building program was 
conceived, the engineers responsible for the operation 
of its utilities realized that the steam requirements of 
the University would no doubt be doubled, and that 
little more money would be available to provide this 
greatly augmented steam demand, For this reason it 
became necessary to design new equipment by means 
of which the heating requirements of the institution 
could be fulfilled at a materially lower unit cost. Some 
conception of the increasingly more complex nature of 
this educational institution is shown in Table 1. 

This steam demand per student for heating, domes- 
tic, and utility purposes alone 
was increased by more than 
75% in the period shown 
above. During this same in- 
terval the University began 
to generate its own power. 
As a result of this series of 
circumstances the total steam 
produced per year increased 
by more than 155% in a 
period of four years. 

The following provisions 
were made in the new de- 
sign of the steam generating 
unit in order to meet the 
increased demand at a lower 
unit cost: 

1—To make possible a 
higher efficiency and a better 
economy a greater amount 
of heat absorbing surface in 
the form of superheater and 
air preheater was incorporat- 
ed in the design of the latest 
unit. 

2—The heating surface of 
the boiler was removed a 


Austin, Tex. of Texas greater distance from the 
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TABLE 1. STEAM DATA 





Totat STEAM Pro- | Unit STEAM PRODUCED 


Scuorastic YEAR | DUCED, LB. oF Equiv.| M. Ls. E. E. PER 12 





Evap. | Mo. PER STUDENT 

| 

1 
FORO -SD)xcucknncchen 64,186,200 | 12.26 
ROBO BE ucccicSeesnx 81,888,200 | 14.69 
oe a er eee 79,008,800 13.47 
IDRRERR: cri eee Shek. | 107,676,200 18.70 
IORRRA. i ccdcces sees 164,050,000 26.64 





TABLE 2. TYPICAL HEAT BALANCE OF NEW EQUIPMENT 
COMPARED WITH OLD 








NEw | OLD 
Heating value of fuel ................. 100.0% | 100.0% 
Heat absorbed by water and steam....... | 77.6 | 65.0 
Heat loss due to moisture in fuel........ | 5.0 | 6.0 
Heat loss due to evaporation of water due 
to burning of hydrogen.............. 4.6 | 4.1 
Heat loss due to dry chimney gases...... 6.9 | 15.5 
Heat loss due to moisture in air........ 0.3 0.4 
Heat loss due to incomplete combustion. . 0.0 | 0.0 
Heat loss due to unconsumed carbon in 
Peers uc bine ce aoaee eee nese ee 2.2 
Unmeasured losses ...........00200-00- 4.5 6.8 





fuel bed. This design permitted the reasonable oper- 
ation of the plant at far higher ratings than had hither- 
to been possible. 

3—To burn this free burning fuel with greater effec- 
tiveness a traveling grate type stoker which provided 
no agitation whatever was employed. 

4—Use of, a definite system of combustion air con- 
trol made possible the provision of the proper air sup- 
ply under all conditions of load so that the heat losses 
due to dry chimney gases were materially reduced by 
the reduction of excess air provided. 


Modern Equipment Reduces Cost 


A typical heat balance of the latest equipment oper- 
ated under optimum conditions as compared with 
results with the old equipment is shown 
in Table 2. 

Improvement in performance 
of steam generating equip- 
ment effected by the 


we’ 




















Stone friezes decorate The University 
of Texas power plant in a striking 
fashion. The stones are all symbolic of 
the accomplishments of great engineers. 


TABLE 3. STEAM COST DATA 














SNE: 
Totat STEAM Pro- | Unit STEAM Propy 

ScHOLASTIC YEAR | DUCED, LB. oF EQuIv.|TION Cost, Dotzars ps, 

Evap. M. Lz. Eguy. Evap : 

lara 
TO2G-30 640 dessa is 64,186,200 $0.504 
TOSORE = ocudwsin nese 81,888,200 0.400 
BQSIS8? a swe widen 79,008,800 0.370 
NO GOa84. id wds ce ckaw 107,676,200 0.329 
BOSS=SE 66 ks se wsese 164,049,100 0.275 











— 


latest design indicates the fact that unit steam produc- 
tion costs were materially reduced by the use of the 
more modern equipment. In Table 3 the effect of the 
equipment on cost is clearly demonstrated. 

While the major portion of this improvement must 
be attributed to better design, improvement in operat- 
ing skill has been no small factor. The instruments 
provided have in each instance consisted of indicating, 
integrating, and recording equipment so arranged as to 
portray at all times the combustion and operation 
characteristics with which the operator on duty should 
be much concerned. 

The 46% reduction in the cost of steam produced 
has reduced the University’s annual expenditure by 
more than $37,000. Further reductions in total ex- 
penditures, however, needed to be made. A study of 
local conditions revealed the following: 

1—The use factor of steam generating 
equipment due to the highly seasonal 
character of the heating load was 
necessarily low. 


2—A consideral de- Al 











mand existed for low 
pressure steam throughout 
the off-heating season period. 
3—The rate at which electrical energy 
was being consumed was increasing rapidly. 
4—FElectrical energy was being purchased at a 
high and inflexible rate. 

As a result of these circumstances it was deemed 
advisable to install power generating equipment such 
that power could be generated as a by-product. 

The 200-kw. unit then in use became inadequate in 
1930. For this reason, power was purchased for several 
years. It being evident that further savings could be 
made, two 1563-kva. bleeder-type turbo-generating 
units together with all necessary auxiliaries were in- 
stalled in 1933. A comparison of the water rate or 
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steam consumption characteristics of the old and new 
equipment predicted the saving which could be effected 
by the larger and later equipment. Table 4 shows the 
steam consumption of each type of equipment. 

The location of the plant is such as to remove it a 
great distance from any natural source of cooling water, 
so that artificial means of cooling water were provided. 





Power Consumption Trends 


Some conception of the trend of power consumption 
characteristics may be gained from Table 5. It is ob- 
vious, therefore, that in a brief period of four 
years, the power consumption of the in- 
stitution increased by approximately 
220%. The unit power con- 
sumption, i.e. power con- 
sumed per 12 month 





per student, increased 
170% in that same time 
interval. This increase must in a 
large measure be attributed to the 
fact that many new buildings requiring the 
operation of modern heating and ventilating sys- 
tems had been erected. The increase in power con- 
sumption is, therefore, a very definite index of physical 
plant extension activity. 

Fortunately, the expectations of the designing engi- 
neers were completely fulfilled in the performance of 
this equipment. Unit power costs were materially re- 
duced as may be observed in Table 6. 

At the present time power is being generated as a 
heating by-product at a rate which will effect an annual 
saving in excess of $25,000. At the same time the 
equipment provided primarily for heating purposes is 
being operated with a higher use factor, and the unit 





TABLE 4. STEAM CONSUMPTION DATA 





| WITH 1933 GENERATING 
| Units, 1563 Kva. Turso 
| GENERATOR 





WitH 1928 GENERATING UNIT 


| 200-Kw. ENGINE GENERATOR STEAM Con- 








Loap | Non-ConpENnsINc— STRAIGHT | DENSED WHEN 
| Lp. PER Kw-nHr. CONDENSING| BLEEDING 
—Lp. PER | 20,000 LB. PER 
| Kw-Hr. Hr.—Lps. PER 
Kw-nHr. 
<amunivinisabetastinisenan | | — 
| | 
Mm | ve | 417.95 | 9.75 
vA | 31.5 15.00 | 10.55 
% | 30.0 | 14.00 10.45 
Full 29.5 | 13.58 | 10.90 














The friezes on the power plant com- 
memorate Archimedes, Hero, New- 
comen, Savery, Franklin, Watt, Far- 
aday, Carnot, Corliss, Joule, Rankine, 
Clausius, De Laval, Zeuner, Steinmetz, 

Edison, and Westinghouse. 











cost of steam pro- 
duced for purposes other 
than power generation has been 
materially reduced thereby. 

At the present time two projects are being 
planned for this plant and its interconnected sys- 
tem. These projects will involve an expenditure in ex- 
cess of $100,000. Upon their completion, unit costs of the 
services rendered may be further reduced. This fact 
is clearly demonstrated by the rapidity with which unit 
costs are at present being reduced. 

The present rate of growth of The University of 
Texas justifies more complicated equipment and sys- 
tems from which further reductions in unit costs may 
ultimately be expected. 


Previous articles in this series devoted to the me- 
chanical plant of The University of Texas and the 
issues in which they appeared were: 1—Building Ex- 
pansion Program, April; 2—Heating and Ventilating 
Requirements Met by Wide Variety of Systems, May; 
3—Steam Distribution System, June. The next and 
concluding installment will be devoted to the complex 
temperature control system made necessary by the 
climatic conditions. 


TABLE 5. POWER CONSUMPTION DATA 





, Unit Power Con- 
ScHOLASTIC YEAR Totat Power Con-| SUMED, Kw. PER 12 
SUMED, Kw-Hr. Mo. PER STUDENT 











IGIQNMO c55542 FE ses 693,200 132.44 
Err e rar | 941,400 168.92 
NOMUOEE Lethe das as 1,103,300 188.15 
NQGGS44 Se ccc cexseaxs 1,177,100 204.49 
Ce Cn? ree ricer 2,212,900 359.40 





TABLE 6. POWER COST DATA 














ToTtaL Power Con- 

ScHOLASTIC YEAR SUMED, Kw-nr. Unit Power Cost 
TGAGAD: 5 cca baees 693,200 $0.0203* 
WGIOGE cisssvacses 941,400 0.0201* 
ic) ry er ee 1,103,300 0.0182* 
WORE Owe ddscaas 1,177,100 0.0179* 
WORMED 6 oo ccteetie 2,212,900 0.0112** 








*Power purchased. 
**Power purchased first two months and generated last ten months. 
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Air Conditioning and Research Papers 
Dominate ASHVE Technical Sessions 






at summer meeting in Toronto. Discussion lively on heat pump, 
Chicago standards, and heat absorbing glass windows 


Turee hundred and_ thirty-three 
members and guests attended the 
semi-annual meeting of the American 
Society of Heating and Ventilating 
Engineers held at the Royal York 
Hotel, Toronto, June 16-19. Society 
members were the guests of the On- 
tario chapter whose hospitality and 
consideration have not been exceeded 
in any meeting of this Society. Un- 
fortunately, the social events, partic- 
ularly the golf competition for the 
Research Cup, were somewhat handi- 
capped by rain. 

The first session was welcomed by 
M. W. Shears, president of the Ontario 
chapter, response being made by Pres- 
ident John Howatt. This session was 
devoted primarily to research papers 
from the Society’s laboratory. 

The second session was devoted pri- 
marily to air conditioning papers. 

Research has been under way for 
the last few years on investigating the 
possibilities of glass windows which 
will not pass all of the heat rays from 
the sun. This work is of primary im- 
portance in air conditioning where 
the solar heat energy is a material 
part of the load. W. W. Shaver, 
physicist of the Corning Glass Works, 
presented a paper entitled “Heat Ab- 
sorbing Glass Windows” describing ex- 
periments conducted on this type glass 
carried on during 1934. The glass was 
a borosilicate heat resisting and heat 
absorbing plate 3 millimeters thick. 
This glass transmits 76% of the vis- 
ible light as compared with 92% for 
ordinary double strength window of 
the same thickness; transmits 42% of 
the total solar energy as compared 
with 88% for ordinary weather and 
reflects 5% of the total solar energy 
as compared with 8% for ordinary 
weather. ‘ 

The tests were conducted in two 
identical test houses on the roof of a 
four-story factory building in Corning, 
N. Y., each miniature house being 8 ft. 
x 8 ft. x 8 ft. and cooled by circulat- 
ing ice water. 

From the author’s observations, the 
following conclusions were drawn: 

1. A reduction in the cooling load 
varying from 9 to 28.5% was observed 
in a test house equipped with heat ab- 
sorbing, heat resisting glass used as 
an outside window with ordinary glass 
in the inside sash and from 16 to 24% 
with single heat absorbing glazing. 





2. With no cooling equipment in op- 
eration the test house with the heat 
absorbing double window combination 
averaged 7.3° lower maximum tem- 
perature on sunny days than a similar 
test house with ordinary glass in both 
outside and inside sash. With air con- 
ditioning equipment in _ operation, 
maximum recording thermometers 
with blackened bulbs, suspended in- 
side the windows in the sunshine, 
averaged 10.4° lower when _heat-ab- 
sorbing glass was used. 

3. Heat required in a 10-day period 
in a winter test was approximately 
9% more in a test house having double 
windows with heat absorbing glass in 
the outside sash as compared with a 
similar house having ordinary window 
glass in the outside sash. A test house 
having double windows with heat ab- 
sorbing glass in the outside sash re- 
quired approximately 20% less heat 
than a similar house having single 
windows of ordinary glass. 

In the discussion on heat absorbing 
glass several questions came up, among 
them one regarding the possibility of 
this glass losing its properties in the 
course of time. The author replied 
that the tints seemed to have an in- 
definitely long life. In reply to the 
question as to the relative cost of this 
glass as compared with ordinary plate, 
Mr. Shaver said that it is now avail- 
able in plates at about three times the 
ordinary plate cost and in a thickness 
of about % in. 

Last winter a heat pump, or re- 
verse refrigeration machine, designed 
for heating a building as well as cool- 
ing it, was installed in a branch office 
in Salem, N. J., by the Atlantic City 
Electric Company. <A deep well water 
supply was used as a source of heat 
in the winter and as a sump for the 
rejection of heat in the summer, The 
building is a two-story and basement, 
brick and steel reinforced concrete 
structure with a display room on the 
first floor and a demonstration room 
and auditorium on the upper floor. 
The heating requirements during zero 
weather were 143,000 B.t.u. per hr. for 
conduction loss, 107,000 B.t.u. for 
warming ventilation air, and 35,000 
B.tu. for basement heat loss, a total 
of 285,000 B.t.u. per hr. under design 
conditions. For summer operation the 
first and second floors were designed 
to be cooled to 80° dry bulb with 50% 


relative humidity, when outside con- 
ditions were 95° dry bulb and 75° wet 
bulb. Allowing for 1200 e¢.f.m. of 
ventilation air, the maximum summer 
load is 108,000 B.t.u. per hr. 

The system included a deep well 
pump with a 3-hp. motor which forces 
water through four water coolers in 
series. As refrigerant evaporators these 
units are connected to four compres. 
sors and thence to the condensers or 
air heaters as_ refrigerant circuits, 
Units 2 and 3 are arranged with re- 
versible connections for summer oper- 
ation. 

This system and the results obtained 
from it were described by Philip 
Sporn, vice-president and chief engi- 
neer of the American Gas & Electric 
Co., New York, and D. W. McLenegan, 
assistant engineer, air conditioning 
department, General Electric Com- 
pany, in a paper entitled ‘An All Elec- 
tric Heating, Cooling and Air Condi- 
tioning System.” It is not felt that 
tests of the system as a summer air 
conditioner are necessary since it is 
a more or less conventional type when 
operating in the summer. The tests 
were run on the equipment when op- 
erated as a heating plant during 
February, 1935. The following table 
summarizes the performance data for 
the period indicated: 

ACTUAL PERFORMANCE DATA ON SALEM 
HEAT PUMP 
JANUARY 31 TO FEBRUARY 28, 1935 


Outdoor Temperature ........... Deg. 
RM ho ih 5 kA KASS SE 55. 
WMO! Sasa ahs Ad ere Oa e 10. 
OEM Sete sa dhion bcos eure 34.5 

Indoor Temperature 
2 eee area rer rete 78. 
MN kewiad Ker ddwwes tee 56. 
OP ne nd So eGR eee 70. 

Incoming Water ........ Average 57. 

Outgoing Water .........Average 53. 

Water Consumption ...... 915,300 Gal. 

Electric Consumption Kw-hr. 
Fan Motor, 2 hp. ...........+- 582 
Pump Motor, 3 hp. ...........- 1502 
BRUMIGINEY «oc. eis cee ewes 1503 
Compressor, No. 1 ..........-: 2085 
Compressor No. 2 ..........-: 1370 
Compressor No. 8 .........+-: 1283 
Compressor No. 4 ...........- 1015 
Total Metered ...............6- 9475 


From data obtained during the tests 
it is expected that the coefficient of 
performance under an average outside 
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temperature of 35° is ap- 


: é com- HEATING COOLING ousal wane 
proximately 3.3, riled a om i ae ian WNL 
pared with a me @ cvosto @ oren cman 


value of 3.51. 

This paper excited quite 
a bit of comment, as was if 
to be expected. Various z 
questions brought out that 
the refrigerant used was 
Freon and that the costs 
are considerably above or- 
dinary installations at the 
present time. In this in- . 
stallation the well water 
flow was held constant at 
33 g.p.m. The subject of 
relative operating costs 
came up, regarding which 
the authors stated that 
this was a difficult ques- 
tion to answer inasmuch 
as electric rates are con: 
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siderably higher than they 
would be if a number of 
these installations were 
made. Apparently, the 
authors believe that the 
heat pump can compete 
with a modern heating and air con- 
ditioning system when the electrical 
rate can be obtained for somewhat less 
than 1 cent per kw-hr. 

Over a rather long period several 
members of the air conditioning de- 
partment of General Electric Company 
have been attempting to develop a 
more scientific method of computing 
heat gain in air conditioning design 
work and their findings to date were 
summarized in an article entitled “A 
Rational Heat Gain Method for the 
Determination of Air Conditioning 
Cooling Loads.” The authors were 
F. H. Faust, L. Levine, and F. O. Ur- 
ban, all engineers at the Schenectady 
works of that company. 

The authors state that the cooling 
load is composed of five different com- 
ponents made up of heat (1) con- 
ducted through walls and windows; 
(2) absorbed from sun radiation; (3) 
generated by lights and appliances; 
(4) brought in by ventilation air, and 
(5) that liberated by people. Accord- 
ing to the authors, a complete heat 
gain’ calculation involves not only the 
independent calculation of each of the 
various components but also. the 
proper combination of time to deter- 
mine the particular hour at which the 
resultant load reaches its peak. 

In connection with the heat gain 
through conduction, the authors devel- 
oped a formula from which the out- 
door temperature at a particular time 
of day can be computed. The formula is 


WELL 


t. = ta — BV where 
t. = design outdoor temperature 
at a particular time of day. 
ti = design maximum outdoor 
temperature, 
V = mean daily range for July. 
B = an hourly factor, determined 


by the shape of the daily 
temperature curve. 


TO SEWER 


system in Salem, N. J. 


A second formula for determining 
the total amount of heat conducted 
through a wall exposed to the sun fol- 
lows: 

Ht = Aw Uw (to. — ti) + Aw Re 

The first term on the right side of 
the equation is identical with the cus- 
tomary heat loss formula. The second 
term is: 

H,; = ew Rw 
where 

Hr = Additional heat conducted 

through a wall exposed to 
the sun, B.t.u. per hr. 
, =Fal 
I = Actual solar radiation strik- 
ing the wall, B.t.u. per hr. 
per sq. ft. 
Percentage (expressed as a 
decimal) of the incident 
solar radiation which is 
absorbed by the wall sur- 
face. 


Percentage (expressed as a 
decimal) of the absorbed 
solar radiation which is 
transmitted to the inside. 

- == Area of wall, window, etc., 

sq. ft. 

== Heat conducted through the 

wall, window, etc., B.t.u. 
per hr. 

= Design indoor temperature, 

°F. 

= Design outside temperature, 

oF. 

, = Overall coefficient of heat 
transmission, B.t.u. per hr. 
per sq. ft. per °F. 

In connection with combining the 
components to determine the maxi- 
mum hour, the authors recommended 
the following procedure: 

1. Calculate the maximum value 
which each component attains during 
the day, neglecting time lag. 


Schematic layout of heat pump heating and cooling 








2. Note the hours at 
which these peaks occur. 

3. Consider time lag as 
reported elsewhere in the 
paper. 

4. Select the proper 
time of maximum heat 
gain from an analysis of 
the above and 

5. Where the economics 
of the application warrant 
the time required, make 
an hour-by-hour§ calcula- 
tion of the heat gain. 

In conclusion the authors 
summarized the salient 
features of their methods 
as follows: 

1. It organizes and sys- 
tematizes the work so that 
a complete and accurate 
calculation requires a min- 
imum of both time and 
technical experience. 

2. A new and simple 
method is presented for 
accurately calculating the 
sun effect through opaque 
walls and roofs. 

3. The method of separating the 
components of the total load is such 
that the total sensible and total latent 
heat gains may be determined for any 
hour of the day. 

4. An approximate method of allow- 
ing for time lag effects resulting from 
heat storage further improves the ac- 
curacy of the calculations. 

5. A procedure is given for prede- 
termining the time of day when the 
total heat gain is greatest. 

6. The general procedure is appli- 
cable to an hour-by-hour calculation of 
the cooling load, if the economics of 
the application warrant it. 

7. Although the discussion has been 
centered around the determination of 
the maximum total heat gain, it is 
equally adaptable to the determination 
for various conditions of operation, 
and may be used to determine the 
maximum ratio of dehumidification to 
sensible cooling. 


A paper outlining the latest informa- 
tion available regarding the effect of 
registers and grilles on noise, resist- 
ance, volume, flow and appearance, 
in connection with air conditioning, 
was “Characteristics of Registers and 
Grilles” presented by J. H. Van Als- 
burg, engineer, Hart & Cooley Manu- 
facturing Company. The author said 
that velocities up to 1500 f.p.m. can 
be used without air noise with prac- 
tically any type of grille if a standard 
approach is used. A _ standard ap- 
proach the author defined as a right 
angle term between the duct and the 
grille with a change in dimension so 
that the perimeter of the grille flange 
is larger than the perimeter of the 
duct so as to allow slower outlet veloc- 
ity. He said that it is difficult to 
eliminate noise with a duct velocity of 
over 2000 ft., which would be necessary 
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if a velocity of 1500 ft. were recorded 
at the grille. 


Messrs. Houghten, Gutberlet, and 
Trimble presented a research paper on 
“Air Supply to Classrooms in Relation 
to Vent Flue Openings.” Information 
on this subject was requested by the 
Pennsylvania School Heating and Ven- 
tilation Commission which had de- 
bated the question of requiring vent 
openings in classrooms. The authors 
summarized their findings as follows: 

1. The study, made in the 20 rooms 
of the Woodhaven School and in the 16 
rooms of the Shaler School, indicates 
that, with normal unit ventilator op- 
eration and with all windows and 
doors closed, the closing of the vent 
opening decreased the volume of air 
delivery to the room by the unit venti- 
lator from 1.7 to 25.9% of the delivery 
with the vent open. The average re- 
duction in air delivery was found to 
be 10.5% for all rooms. This reduc- 
tion in air delivery shows no con- 
sistent relationship with outside tem- 
perature, window area, or other room 
conditions, but seemed to depend more 
upon individual room characteristics. 

2. The reduction in air delivery re- 
sulting from closed vents with low 
speed operation of the unit ventilators 
could be more than offset by an in- 
crease of the unit ventilator speed 
from low to intermediate. 

3. Closing the vent openings usually 
resulted in a greater temperature gra- 
dient from the floor to the ceiling, 
and a higher temperature of approxi- 
mately 1° at the ceiling. While the 
closing of the vent openings resulted 
in a slightly lower floor temperature 
for the same temperature at the 30-in. 
level, the drop in temperature was not 
great. 

4. Closing the vent openings did not 
result in a greater temperature varia- 
tion throughout the room at the 30- 
in. level in either an occupied or an 
unoccupied room, indicating equally 
good air distribution throughout the 
room with or without vent openings. 

5. For the particular rooms studied 
in which all doors opened outward, no 
slamming or undesirable operation of 
the doors resulted from the pressure 
in the room when the vent openings 
were closed. 

Another paper produced by the re- 
search staff, presented by Messrs. 
Houghten, Trimble, Gutberlet, and 
Lichtenfels, dealt with “Classroom 
Drafts in Relation to Entering Air 
Stream Temperature.” In connection 
with this paper the authors pointed 
out that there is no accepted defini- 
tion available explaining just what 
constitutes a draft. 

An air conditioning installation in 
the fermenting room of an ale brewery 
was described by C. P. Creighton and 
F. J. Friedman, of McDougall & Fried- 
man, consulting engineers of Montreal 
and New York. A particularly inter- 
esting feature of this installation was 


the ductwork. 
thors: 

“The ductwork presents several un- 
usual features. Owing to the fact that 
the system had to be installed in an 
existing building, it was impossible to 
provide for the concealment of ducts. 
It was, therefore, necessary to run 
ducts on the ceilings of rooms over 
the top of fermenting tuns. It was 
considered that there was danger un- 
der certain conditions of ducts sweat- 
ing and dripping into these open tuns 
with the possibility of contamination 
of the product. As the raw material 
is of considerable value and as such 
contamination might also cause great 
inconvenience, it was decided to build 
all such exposed ducts of insulating 
material. A composite material con- 
sisting of 214-in. layers of hard as- 
bestos board with % in of wood fiber 


According to the au- 


board between was chosen. These 
sheets were fastened together with 
galvanized angles, strips, and bolts. 


All main ducts, vertical and horizon- 
tal, were made large enough for a 
man to crawl through for cleaning. 
Vertical supply drops exposed in the 
room were constructed of polished no. 
14 gage aluminum. Large vertical 
ducts were fitted with permanent steel 
ladders inside to aid in cleaning and 
vertical supply drops arranged so that 
a long handle brush could be pushed 
up from the bottom. Air distribution 
was controlled by numerous volume 
dampers rather than by duct sizes as 
the dimensions necessary for cleaning 
were often much larger than necessary 
for the quantity of air. In addition, 
duct sizes were chosen so that stand- 
ard sheets of the insulating board 
could be cut without waste. The cost 
of this ductwork was about double 
that of sheet metal, though little if 
any greater than the cost of metal 
duct covered with insulating material.” 

A study of oil burners in residences 
in Madison, Wis., was made and re- 
corded by Prof. D. W. Nelson, of the 
University of Wisconsin, who super- 
vised the survey as a project of the 
Civil Works Administration. The pa- 
per, entitled “Oil Burning in Resi- 
dences,” was made in order to deter- 
mine the efficiency of oil burning in 
actual installations. In addition, a lab- 
oratory study was made of an oil 
burner in a laboratory setup followed 
by the study of a performance of a 
burner in a residence. A study of the 
loss during all periods of oil burner 
operations in the laboratory indicated 
that a saving of 9% resulted from 
using a draft regulator to prevent air 
circulation through the combustion 
spaces of the burner during the off- 
periods. This saving was found when 
the burner was operated at about one- 
third load with the burner adjusted to 
run continuously when carrying full 
rating. Although not exactly the same, 
somewhat similar results were found 
in a residence. 





Findings of the field survey coveri 

some 140 residence installations ingj. 
cated a stack loss of 27% as deter. 
mined by a CO, average of 7.8¢ 


7o and 
an average flue gas temperature of 


634°. 

In a paper on “The Dust Problem in 
Air Conditioning” Prof. F. B. Rowley, 
of the University of Minnesota, Zave 
particular attention to methods of 
measuring dust in air. In connection 
with his work he made some improve. 
ments in the viscous counter by means 
of which the orifice is moved relative 
to the viscous coated plate at a pre 
determined speed to distribute the 
dust sample over the field. 


The so-called Chicago Standards for 
Certified Air Conditioning have already 
been described on these pages.* These 
standards have brought forth so much 
discussion that S. R. Lewis, consulting 
engineer, Chicago, was asked to sum- 
marize and comment on them. 


In general, those discussing this pa- 
per seemed to agree that such engi- 
neering standards were necessary and 
the only differences with the stand- 
ards that arose were those of detailed 
provisions. In his paper Mr. Lewis 
pointed out that the standards really 
related to minimum requirements. One 
discusser then mentioned that para- 
graph 15 (a) reading “Evaporator; 
pressure difference between inlet and 
outlet not to exceed one pound per 
sq. in.” set up a maximum require 
ment inasmuch as the trend is now 
toward high pressure differences be- 
tween inlet and outlet. Other com- 
ments included that on paragraph 18 
relating to noise control and said that 
this should be related to the type of 
room being air conditioned. The per- 
missible duct velocities called for in 
the standards were said to be far too 
conservative by several speakers. While 
one commentator said that in his ex- 
perience instead of requiring a single 
foundation for the motor and fan, each 
should have a separate foundation to 
cut down noise. Whereas one or two 
speakers thought that setting up 
standards might cut down sales, a 
number defended the standards by 
saying that they would increase sales 
since the art is now in such a state 
that a number of building owners are 
afraid to install air conditioning be- 
cause they are confused by the dis- 
crepancies between specifications pro- 
posed by various installers and manu- 
facturers. 


A paper by F. C. Houghten, H. H. 
Trimble, C. Gutberlet, and M. Lichten- 
fels, “Classroom Odors with Reduced 
Outside Air Supply,” was also present- 
ed. An abstract of this will be found 
on page 56 of HEATING AND VEN- 
TILATING for June, 1935. 


1See HEATING AND VeNTILATING, April, 
1935, page 34, “Engineering Provided for in 
Chicago Standards for Certified Air Condi- 
tioning.” 
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INSIDE AND OUTSIDE DESIGN TEMPERATURES 
(Summer and Winter) 


The two tables on this side show the inside temperatures to be maintained for eomfort— 
Table 1, for winter and Table 2, for summer. 

Figures appearing in Table 1 are the winter temperatures maintained in various types of 
buildings. They are not necessarily design temperatures, although they can be so used. It is 
the custom in many cases to use 70° as the inside temperature for the purpose of estimating 
winter heat quantities and to disregard the maintained temperature. When it is realized that a 
5° variation either upward or downward from 70° makes no more than a 5 to 7% difference in 
the usual estimates, it can be seen why it is fundamentally sound to use 70° for most ordinary 
cases. When this general practice is followed, values in Table 1 can be used for estimating 
special cases. 

‘ Table 2 shows the inside conditions to be maintained in buildings during the summer for 
various outdoor temperatures. Each set of values is in use to some extent as though they were 
design temperatures and, in the absence of any better information, such use is justified. Funda- 
mentally, so far as is known at present, there is little to guide the user in making his choice 
among the four sets of values in the table. It is evident that all the figures are subject to the 
weakness that they are really not design figures at all but are operating figures based on experi- 
ments in one or two localities only. What little information is available points to the conclusion 
that inside comfort conditions are dependent among other things on locality with latitude an im- 
portant factor. Certainly, experience indicates that people in New Orleans would not consider as 
comfortable the same summer temperatures which would satisfy Bostonians. 

Table 3 on the other side of this sheet shows the outside summer and winter conditions for 
96 cities throughout the United States. The first column in the winter section shows the lowest 
recorded temperature in that city, the second shows the design temperature used as reported by 
the readers of HEATING AND VENTILATING, while the third shows the average wind direction and 
velocity in miles per hour for the three winter months. 

The summer section of the table gives the design wet and dry bulb temperatures and the 
wind velocity and direction. The fixing of the outside summer dry bulb for design purposes is 
troublesome because of the importance of also placing the wet bulb and of the lack of authentic 
simultaneous readings of wet and dry bulb temperatures in many localities. The values given 
in the table were collected from various sources and are believed to be the best in existence at 
present. 


TABLE 1. INSIDE DRY BULB TEMPERATURES TO BE MAINTAINED FOR WINTER COMFORT 
(Often used in written guarantees though not necessarily design temperatures. Temperatures measured at 
5 ft. level—Humidity 40-60%) 











Sus TEMPERATURE NorRMAL TEMPERATURE Hien TEMPERATURE 
Rooms where occupants are Rooms where occupants are usual- Rooms where patients are ill, 
usually active, either at phys- ly sitting and conventionally unclothed, or sub-normally 
ical work or play clothed, at work or play active 
Degrees |’ Degrees Degrees 
Gymnasiums ........ 55-65 Offices ..........5-055 68-72 Hospital rooms ...... 70-80 
Kitchens ........«..<. 65 Living rooms ........ 68-72 Operating rooms ..... 75-90 
Playrooms .........-- 60-65 Classrooms .........- 68-72 Bathrooms .......... 70-80 . 
Ballrooms ......«-... 65-70 THROMCOTH 25.2 cose ccce 68-72 Steam baths ......... 110-120 
SS Beer eres ee 65-70 
Factories—light ..... 60-65 
Factories—heavy ..... 50-60 




















TABLE 2. INSIDE CONDITIONS TO BE MAINTAINED FOR SUMMER COMFORT 
(For cities such as New York and Chicago, located at about 42° latitude). 





















































CONSENT PE ee 
| oe Wet Relative | Dry Wet Wet | Relative w ve: 
Bu, Bulb Bulb | Humidity | Bulb Bulb Bulb Bub | Humidity | Bulb | Bole | Bemidiey 
100 _ —_ — 82.5 69.0 —_— _ _ 82.5 66.0 | 42.0 
95 80.0 65.0 45.0 81.0 67.7 81.0 66.0 45.0 80.0 65.0 44.0 
90 78.0 64.5 47.0 79.5 66.5 78.5 66.0 51.0 775 64. 48.0 
85 76.5 64.0 50.0 78.1 65.3 77.0 65.0 52.0 75.0 63.0 51.0 
80 75.0 63.5 51.0 76.7 64.0 76.5 65.0 54.0 75.0 63.0 51.0 
15 73.5 63.0 53.0 75.3 63.0 14.5 64.0 57.0 _ _ _— 
70 72.0 62.5 60.0 74.0 62.0 73.0 | 63.0 69.0 |‘ — —_ _— 
Published by HEATING AND VENTILATING, 148 Lafayette St., New York. Copyright, 1935, by Tue INpustriat Press 







H. & V.’s REFERENCE DATA— 57 





Heating and Ventilating * July, 1935 















TABLE 3. OUTSIDE SUMMER AND WINTER CONDITIONS IN 


(Summer and Winter) 


INSIDE AND OUTSIDE DESIGN TEMPERATURES 


96 CITIES 
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EDITORIALS 








Farewell to NRA 


Enough time has passed since NRA received its knock- 
out to permit intelligent comment on the situation which 
its sudden demise brought about. The decision brought 
pitter disappointment to some and was the cause of dis- 
tinct rejoicing in other quarters. On the whole it looks as 
if the realities are being faced reasonably calmly both by 
those who were in favor of the law and those who opposed 
it. As yet the feared wage and hour reductions have not 
materialized to anything like the extent that those in favor 
of the codes predicted. Neither is there evidence that many 
of the abuses outlawed by the codes have reappeared dan- 
gerously. To many, including ourselves, it seemed at the 
time of the court decision that the following 30-day period 
would be the most critical, for it was known that there 
was strong feeling on both sides of the controversy and 
rash actions might easily follow any poorly advised moves 
on either side. Now that that, period has passed without 
undue disturbance there is little likelihood that any im- 
mediate repercussions will be felt. There may be hurdles 
in the months ahead where some of the principles of high 
wages, fair prices and practices will be severely tested 
but there is every reason to believe that they will be taken 
in stride. Even within the 30-day period there are indica- 
tions that the upswing of the business trend is continuing 
possibly stronger than before the decision put an end to 
what was rapidly wearing itself out anyway. 


Watch Prefabrication for 
Equipment Developments 


From time to time we have described some of the new 
prefabricated building constructions on these pages. We 
have been especially alert to watch for methods of heat- 
ing or air conditioning which were different or which call 
for apparatus of unusual nature. We believe that every 
reader should attempt to keep in touch with these con- 
struction methods and these adaptations of equipment. 
This is true regardless of whether your work even touches 
buildings of detached residence type. If success crowns 
attempts to work out novel methods or apparatus for these 
special constructions you can be sure that the effects will 
be felt in all other building types. Just at present much 
development talent is working on the prefabricated idea 
for detached houses and the emphasis is all on low first 
cost. Low cost methods of heating, ventilating, or air con- 
ditioning are being sought for as never before. It is prob- 
able that finally the whole practice will settle down to a 
few accepted methods, and there is still a good chance that 
these methods will be the same ones used in the past. In 
the meantime one never knows what may turn up. Pre- 
fabrication offers possibilities of working decided innova- 
tions in heating practice. That’s why it should be closely 
followed now. 


@ 
Watch Apartment Work 


The first five months of this year have shown a sub- 
stantial increase (about 50%) in dollar volume of contracts 
let for residential construction. A rate of activity is in- 
dicated about on a level with the same period in 1932. In 
other words activity in this kind of work should be at the 
best level experienced for several years. 

One trouble with such figures is that they do not indicate 
where the activity is within the several types of construc- 
tion which go to make up what is so often called “resi- 


dential” building. The usual tendency is to jump straight 
to the conclusion that what is meant is residences of the 
detached one- or two-family type. Analysis of the reported 
figures show that the dollar volume in these detached resi- 
dences is only about 60% of the total. The other 40% is 
made up by apartment houses, hotels, dormitories, and 
housing developments. Still closer analysis brings out the 
point that the greatest percentage increase in activity 
between last year and this year is in apartment bui'dings. 
This is significant and in line with expectations but it 
would never be shown by a cursory glance at the overall 
figures. 

This apartment increase is in line with our own predic- 
tions and with the suggestion repeatedly put forth on 
these pages in recent months. We have called attention 
of readers to what could be expected to happen in both 
the construction of new apartments and in the rehabilita- 
tion of old ones. We repeat now that there is every reason 
to believe that apartment work will hold up and con- 
tinue for some time and that you should look there to be 
sure that your own plans are ready. 


Licenses for Engineering Corporations 


Word reaches us that the amendment to the New York 
State Engineer’s Licensing Law forbidding formation of 
engineering corporations in the state is in effect. New cor- 
porations may not use or assume a name involving the 
words “engineer” or “engineering.” Those previously or- 
ganized and practicing engineering may continue to do 
so provided the chief executive officer and all employes 
carrying on engineering work are licensed professional 
engineers. All corporation employes who are designated 
as “engineers” must be licensed professional engineers. 

Passage of this amendment strengthens the act to a 
great extent and closes up loopholes left in the eartier law. 
Just what is to be done about enforcement of all the pro- 
visions is not announced. Neither is it clear just how far 
the provisions really extend. There may be arguments 
about the wisdom of the whole thing but such an argu- 
ment is not especially effective with the amendment al- 
ready an accomplished fact. Compliance is to be preferred 
to defiance and it is probable that getting into line will 
not prove any great hardship. The amendment may be 
taken as illustrative of the kind of moves which are likely 
to be made in state after state to strengthen the licensing 
laws and put them in accord with the licensing restric- 
tions surrounding other professional groups. 


@ 
Amortized Mortgages for New Construction 


We have repeatedly remarked the growing popularity of 
the fully amortized mortgage as a means of financing. This 
mortgage is well tested having been in use by building 
and loan associations for years. Not only are these asso- 
ciations continuing to.use this plan but now savings banks 
and insurance companies are showing more interest in it. 
They are advertising it and talking up its advantages. 
Much of the new financing is taking this form, with and 
without the insurance feature. It looks as if it will shortly 
be the only active form of mortgage financing for new 
building construction, for it is hard to see how any other 
can successfully compete against its obvious advantages. 
Sound mortgage plans are absolutely essential to our busi- 
ness progress. Help promote and spread acceptance of 
the amortized mortgage for both renewals and new con- 
struction. 
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Estimating Tables for Forced Air Heating 


This book should be of interest to all those who design 
and install forced air heating and winter air conditioning 
systems in residences and other small buildings. Essen- 
tially, this book is devoted to the subject of figuring air 
requirements and of sizing duct systems for forced air 
heating systems. 

The book consists mainly of tables so designed that they 
can be applied easily to the design of such systems. A care- 
ful study of the tables and the examples given should enabie 
the reader to quickly estimate the cubic feet of air per min- 
ute required, the areas of registers, the dimensions of risers 
and ducts, and the heat losses for any residence or small 
structure using a system of forced air circulation. 


[“Jones’ Estimating Tables,” by E. F. Jones. Published 
by Domestic Engineering Publications, 1900 Prairie Ave., 
Chicago. Imitation leather binding; 5% «x 8% in.; 68 
pages; price, $2.] 


@ 
Arc Welding Manual 


Welding is daily becoming of more and more importance 
to workers in the heating and ventilating industry, espe- 
cially in modernizing work. This book has been written 
in order to acquaint the beginner with the advantages of 
arc welding as well as to explain the newest technical in- 
formation to the more experienced worker. 

A previous edition of the book appeared in 1930 but 
there have been so many developments in arc welding 
methods and applications as well as equipment, that it was 
necessary to publish a completely revised edition. A special 
effort has been made to present the facts in a non-technical 
manner so that they will be as useful to the beginner as to 
the experienced operator or technician. A large number of 
pictures are used to illustrate the text. 

Among the subjects covered are the welding arc, welding 
equipment, weldability of metals, types of joints and welds, 
strength of welds, speed and cost of welding, using the 


metallic arc, welding with bare electrodes, and welding 
with coated electrodes. 


[“Electric Arc Welding Manual’—Second Edition. by 
W. J. Chaffee; published by The Hobart Brothers Co., Bor 
EW—46, Troy, Ohio. Fabricoid binding; I% x 8 in.; 96 
pages; price, $1.] 


@ 
Excluding Solar Heat From Buildings 


It is often quite a difficult problem during the summer 
months to keep the temperature in single- -story factory 
buildings low enough to enable men to perform heavy man- 
ual labor in reasonable comfort. In such buildings the roofs 
and often the walls are made up of light steel frames cov- 
ered with sheets of galvanized iron or asbestos alternating 
with large areas of glass. Except where north lighting is 
used, a large portion of the heat gain is likely to occur 
through the roof lights. 

Glass is very transparent to solar radiation, some com- 
mercial forms transmitting as high a proportion as 85%. 
It is, however, almost completely opaque to low tempera- 
ture radiations from bodies at ordinary room temperatures. 
A window, therefore, acts as a heat valve, letting in the 
radiant heat easily but refusing exit to the radiation from 


EDITOR’S NOTE—Brief reviews of most of the technical papers 
presented before the summer meeting of the American Society of 
Heating and Ventilating Engineers last month appear in the report of 
that meeting beginning on page 56. 
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Tue Erricacies oF VARIOUS THIN STRUCTURES IN EXCLUDING 
Soar Heat. 





























Relative ~ 
Structure wands Z Temperature 
mS 
Glass .. a ae «+ | Gleagjelear .. 100 
soy) ars be ne ye Clear/whitewash (1 coat). 61 
5, white calico 1 in. below | Clear/clear .. 57 
- Green distemper (1 coat) /clear 55 
” Whitewash (1 coat)/clear .. 49 
se. de oes ae .. | Clear/whitewash (2 coats) . 46 
5, white calico 1 in. above | Clear/clear .. : 40 
fs Whitewash (2 coats)/clear . Ms 28 
Metal sheet .. Black paint/black paint .. 42 
aes uP .. | Black paint/aluminium paint 36 
2 metal sheets with 1 in. un- | Black paint/black paint .. 33 
ventilated air-space . | Black paint/black paint 
Galvanised-iron, corrugations 
N.-S. ae : . | Untreated .. - ae 29 
Asbestos- cement—flat sheet Untreated .. Bs 24 
2 metal sheets with 1 in. ven- | Black paint/black paint ne 
tilated air-space  .. Black paint/black paint 23 
Wallboard (4 in.) between - 
metal sheets Black paint//tinplate a 19 
Metal sheet .. ei Tinplate/white paint rc 17 
Wallboard (1 in.) between 
metal sheets .. | Black paint//tinplate bois 14 
Metal sheet .. White paint/aluminium paint 8 
bs Bue ais Tinplate/tinplate  .. a 6 
ss sania ais .. | White paint/tinplate ae 0 
2 metal sheets with 1 in. un- | White paint/tinplate ts 
ventilated air-space Tinplate/tinplate .. 3a - 
2 metal sheets with 1 in. ven- | White paint/tinplate oe 
tilated air-space Tinplate/tinplate -- 














the surfaces warmed by the sunshine. 

The only way to prevent this heat from entering is to 
use some form of screen, light in color to reflect the sun’s 
rays but sufficiently translucent so as not to interfere too 
seriously with the natural lighting of the building. White 
blinds and the whitewashing of the roof lights are methods 
commonly adopted for this purpose. 

The efficacies of various treatments have been tested at 
the British Building Research Station and the results listed 
in the table above. In order to associate the measurements 
made on different days, the amount by which the maximum 
temperature under the glass exceeded the maximum air 
temperature for the day has in each case been expressed 
as a percentage of the corresponding excess beneath the 
clear glass. The resulting relative temperature excess for 
each method of treatment is shown in the above table. 

The second half of the table shows the effect of treating 
the metal roof with different materials. The relative tem- 
perature excess is in each case also expressed as a DPer- 
centage of the corresponding excess beneath the clear glass. 


[“The Exclusion of Solar Heat—Light Roofing Siruce- 
tures,” by H. E. Beckett, Published in the Journal of the 
Institution of Heating and Ventilating Engineers, Lon- 
don, December, 1934; pages 461-464.] 


Estimating Radiator Surface 


There are in existence today a large number of methods 
of determining the amount of radiator surface to be placed 
in a room. Naturally, each method has some advantages 
and disadvantages not possessed by the others. 

In order to help in the selection of a method, the author 
has gathered together in one book six standard and recog- 
nized ways of determining radiator surface and has ex- 
plained the advantages and disadvantages of each. 


(Concluded on page 79) 
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Gas Utility to Erect Model Homes 


Boston — Ground was broken June 
15 on sites in Brookline, Newton, and 
Wellesley, for three model fully gas- 
equipped houses, to be constructed in 
cooperation with the Boston Consoli- 
dated Gas Company by Homer T. 
Brown, a Brookline realtor. Officials of 
the towns, of the gas company, and 
of the Federal Housing Administration 
participated in the ceremonies. 

One of the three houses, in addition 
to automatic gas heat, an insulated gas 
range of the latest type, gas refrig- 
erator, and self-acting water heater, 
will be gas air conditioned. The other 
two will have all the latest gas ap- 
pliances named above except air con- 
ditioning. 

Two of the most elaborate homes 
will sell at over $17,000 and around 
$13,000, in the Chestnut Hill Golf Club 
development and the Stony Brae Es- 
tates at Newton Highlands, respec- 
tively. The third house, in the $10,000 
class, will be built at the Abbott Es- 
tates, Wellesley. 





Association Pushes Sale of Lignite 


DENVER— A concerted nine-month 
campaign to promote the use of lignite 
coal for house-heating has been launched 
by the Northern Colorado Coals, Inc., 
an association of northern Colorado 
coal operators formed several months 
ago and patterned after Appalachian 
Coals, Inc. 

The association is seeking to in- 
crease the use of lignite coal by edu- 
cating the public to the advantages of 
automatic coal heat and coordinating 
the diverse and often conflicting in- 
terests in the coal heating field. 

A research department has been set 
up in a downtown office to handle all 
inquiries resulting from the advertise- 
ments, to conduct research into the 
most efficient methods of air condi- 
tioning with the use of coal heat; to 
furnish heating information, and to 
maintain close contacts with stoker 
and air conditioning dealers, builders, 
contractors, and architects. 

Expenses of the campaign are being 
met by a tonnage assessment on mem- 
bers of the association, which repre- 
sents 95% of the tonnage in the north- 
ern Colorado lignite field. 





Graham New Dean at Kentucky 


Lextncton, Ky.—Col. James Hiram 
Graham of Louisville was appointed 
May 29 dean of the College of Engi- 
neering at the University of Kentucky. 
He fills the vacancy caused by the 


death April 8, 1934, of Dean F. Paul 
Anderson. 


NEWS OF THE MONTH 


Hold Meeting on A.C. Standards 


Cuicaco—A meeting of importance 
to the air conditioning industry in 
Chicago was held on June 14 in the 
offices of John Howatt, chief engineer 
of the Board of Education, in the Build- 
ers’ Building. 

Its purpose was to revise air con- 
ditioning standards which have already 
been established and to define in 
more detail the requirements of air 
conditioning installations. 

The meeting brought together rep- 
resentatives of the various societies 
and organizations. The following men 
attended the meeting and formed a 
permanent organization: 

S. C. Bloom, American Society of 
Refrigerating Engineers; 

R. B. Hayward, Chicago Ventilating 
Contractors’ Association; 

H. M. Hart, Chicago Master Steam- 
fitters Association; 

E. B. M’Clellan, National Electric 
Manufacturers Association; 

R. E. Hattis, Illinois Chapter, Amer- 
ican Society of Heating and Ventilat- 
ing Engineers; 

S. R. Lewis, Western Society of En- 
gineers; 

EK. T. Murphy, Refrigerating Machin- 
ery Association; 

John Howatt, chief engineer, Chi- 
cago Board of Education; 

John J. Davey, Illinois Society of 
Architects: 

Frank Erlenborn, 
agers Association. 

The following officers of the per- 
manent committee were elected: John 


Building Man- 


Howatt, permanent chairman; S. R. 
Lewis, secretary, and H. M. Hart, 
treasurer. The committee is to be 


known as the “Chicago Committee on 
Air Conditioning Standards.” 





Newark Has 23 A.C. Systems 


NEWARK—There were eight air con- 
ditioning installations made in this 
city during 1934 and added to the lines 
of the Public Service Electric & Gas 
Company, according to J. P. Leinroth, 
general industrial fuel representative 
of that utility. The figures do not in- 
clude installations on the lines of the 


St. Louis Group Meets 


Sr. Lours—The St. Louis chapter of 
the ASHVE held a dinner-dance at 
the Norwood Hills Country Club June 
8. This was the final activity before 
the summer vacation. About 90 mem- 
bers and guests attended the party 
which was arranged by a committee 
consisting of E. E. Carlson, D. J. Fagin, 
J. E. Manahan, and L. R. Szombathy. 








Free Course in A.C. 


Cuicaco — The Chicago chapter of 
the Federation of Architects, Engi- 
neers, Chemists and Technicians is 
starting its second course in Air Con- 
ditioning. This four-week course is 
presented by J. H. Scheyer. Subjects 
to be dealt with are the practical ap- 
plications of air conditioning, and uses 
of the psychrometric chart. 

Meetings will be held on Tuesdays 
and Thursdays. Classes will be con- 
ducted from July 2 to July 30, inclu- 
sive, 7 to 9 p.m. No fee is charged. 
Persons interested in air conditioning 
are cordially invited to attend. 

Headquarters of the federation is at 
160 North Wells St., room 317, Chicago. 





New A. C. Firms in Jersey 


NEwarK—There has been a notice- 
able increase in Essex County in the 
formation of new concerns in the air 
conditioning and oil burner field. 

Challenger Heating & Engineering 
Co., 778 Mt. Prospect Ave., Newark, 
has been formed by Charles Eldridge 
to install and service oil burners and 
heating equipment. 

The Montclair Air Conditioning Co., 
605 Valley Road, Upper Montclair, has 
been organized by Luther McG. Moyer, 
Raymond Daly, James Timson, and 
Joseph J. Hooton, to sell and deal in 
air conditioning and accessories and 
to carry on business of air condition- 
ing engineers. 

Louis .C. Larsen heads the New 
Jersey Air Conditioning & Heating 
Co., 55 Central Ave., Orange. 

Wilson Maintenance Service, repair- 
ing oil burners, has started business 























company in other districts. at 47 Elm Road, Caldwell. Orval W. 
A tabulation of the installations | Wilson is owner. 
follows: 
PRIOR TO 1934 1934 TOTAL 
Type oF ESTABLISHMENT 
No. Hp. No. Hp. No. Hp. 
WGMIOGS) ocd wccdcesess aces 4 990 -— — 4 990 
WRONG oh kk cawececccwennses I II --- ~- I II 
RMN cowarndi nckeaecoeeess I 137% — — I 137% 
Re erp re reer cere 6 165% 3 1% 9 173% 
WeStMGKANOS cc. 0 kse sen cncds 2 127% -- —- 2 127% 
SNES Stas oro 55553 ase eae I 80 2 914 3 171% 
Mortuaries ..........ccccee -- ~ 2 17 2 17 
Miscellaneous ..........2e0- — oa I 2 I 2 
OWA SeccatecceGavenees 15 1512 8 118 23 1630 
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A section of the Air Conditioning Show held in Newark June 3-8 


New Jersey A.C. Show 

NEWARK, N. J.—The second air con- 
ditioning show sponsored by the Pub- 
lic Service Electric and Gas Company 
in cooperation with the manufacturers 
and distributors of summer and winter 
air conditioning equipment took place 
here from June 3-8, inclusive. It was 
extremely well attended by homeown- 
ers, store owners, architects and build- 
ers, professional men, executives and 
heating and plumbing contractors. 
There seemed to be particular inter- 
est in the air conditioned rooms which 
consisted of an executive’s office, a 
dental office, a lecture hall in which a 
film on air conditioning was shown, a 
dining room, a living room, and a res- 
taurant. All of the rooms were tem- 
porary exhibits. 

One of the unusual exhibits which 
attracted much attention was the new 
gas fired summer air conditioning sys- 
tem which uses silica gel to remove 
the moisture on hot humid days in- 
stead of doing it with the customary 
method of mechanical refrigeration. 

Exhibits of heat conservation ma- 
terials such as insulation, storm sash, 
and weatherstripping were a'so shown. 
These exhibits created considerable in- 
terest and demonstrated that a home- 
owner today is very much interested 
in cutting his operating costs for heat- 
ing by this method and also improving 
his living conditions in the summer 
time by keeping out the heat. 

There were a great many visitors 
from New York, Long Island, New 
England, and Philadelphia. 





H.& V. Show 81% Sold 


New YorkK—One hundred and twelve 
firms have made arrangements for 191 
spaces at the International Heating 
and Ventilating Exposition to be held 
in Chicago next winter, according to 
Charles F. Roth, manager of the ex- 
position. This accounts for 81% of the 
space available at the show. 


Five Chain Restaurants Start 
A.C. Plants 


Cuicaco—Five more restaurants of 
the Pixley & Ehlers system switched 
on their newly installed air condition- 
ing plants June 15, according to P. D. 
Horgan, air conditioning editor of the 
Chicago American. 

This brings to 10 the number of 
establishments so equipped in the 13- 
unit chain. 

Installation of air conditioning in 
the final three restaurants is to be 
started within a few days to make 
the chain the first completely air con- 
ditioned one in Chicago. 

“The greatly increased efficiency of 
our employes and the physical comfort 
afforded our patrons in the five res- 
taurants we equipped last year decided 
us on air conditioning our entire sys- 
tem,” Mr. Pixley said. 

The air conditioned restaurant, Mr. 
Pixley pointed out, is a strong factor 
in the patron’s general health. The 
common tendency to eat and drink 
only cold foods and liquids during the 
hot weather is not the best practice, 
according to physicians. 

A cool eating place, on the other 
hand, is conducive to eating the warm 
meals necessary to good physical con- 
dition. 





Mackie Appointed A.C. 
Sales Manager 


Toronto, Ont.—F. W. Chambers & 
Company, air conditioning engineer, 
992 Bay Street, who recently opened 
new and larger offices at the above ad- 
dress, has appointed John H. Mackie 
as manager of sales. 

Mr. Mackie, who has had several 
years experience as a sales agent for 
some of the larger pulp and paper 
mills of Canada and the United States, 
comes to the position with every quali- 
fication. 









ee 
“Dictator” for Hard Coal Industry 


Pinas nnit Pa. — Mine operators in 

e anthracite industry, acting through 
the Anthracite Institute, have appoint. 
ed a “dictator” to coordinate and reg. 
ulate the industry. C. F. Huber, of 
Wilkes-Barre, Pa., chairman of ‘te 
board of directors of the Glen Alden 
Coal Company, was selected for this 
post. He will have charge of machin. 
ery concerned with problems of pro. 
duction, market prices, rebates, re. 
counts, sizings, and other aspects of 
the hard coal mining industry in an 
effort to eliminate unfair practices and 
help maintain the industry on a stable 
basis. 

There is no connection, anthracite 
producers said, between this meve in 
their industry and the recent decision 
of the Supreme Court invalidating the 
NRA. The anthracite industry has 
never had a code under the NRA, so 
that the court’s decision has not af. 
fected plans for the adoption of fair 
trade practice rules, which have been 
discussed in the industry for months. 

The Anthracite Institute issued the 
following statement here concerning 
its plans: 

“The anthracite industry, in an 
effort to cure some of the ills result- 
ing from unfair trade practices, and 
to restore confidence among produc- 
ers, distributors, and those they serve, 
is contemplating the adoption of a 
voluntary plan with these objectives. 

“Whi'e the plan has not yet been 
formulated, it can be definitely stated 
that it does not contemplate any con- 
trol or fixing of prices. 

“For the administration of the plan 
when formulated, the industry has en- 
listed the services of C. F. Huber, of 
Wilkes-Barre, Pa. 





Gas Heating Rates Cut 


TrENTON, N, JA move to promote 
use of gas for heating is behind the 
revised schedules filed in Trenton June 
12 by the Public Service Electric and 
Gas Company. The State Public Util- 
ity Commission has announced the 
new rates will result in an annual sav- 
ing of $450,000 to users of residential 
service exceeding 5,000 cu. ft., and 
$400,000 to wholesale users. 

The reduction will be effective July 
1 for wholesale, and October 1 for 
residential consumers. The action, the 
company said, was taken to stimulate 
business and stay continuing losses. 

The board stated that investigation 
showed the decline in revenue was due 
to falling off in use of gas in com- 
petition with coal, coke, and oil, The 
lowered income threatened ability to 
maintain residential rates at their 
present level. The rate reductions to 
large consumers were finally agreed 
upon to stimulate use of gas as fuel. 
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Clothing Store Air Conditioned 


Boston—Unique in a number of re- 
spects is the air conditioning job just 
finished at the store of Crawford 
Clothes in this city, the first strictly 
clothing store in New England to be 
conditioned. The installation presented 
a number of difficulties which were 
successfully overcome by H. Bentam, 
the Crawford Company’s engineer, who 
recently installed air conditioning sys- 
tems in four other Crawford stores, in 
New York, Philadelphia, Newark, and 
Jamaica, L. I. 

In Boston the store is iong and nar- 
row, with a corner entrance, which 
precluded any direct draft from the 
street. Two air conditioning units were 
required to take care of the store and 
the basement. The ducts also had to 
be smaller than usual in order to save 
space, which is at a premium in the 
store. 

A 5-hp. methyl-chloride compressor 
serves the store while a 3-hp. unit is 
used to cool the basement. Eight glass 
filters are used to clean the air for 
the store and eight for the air in the 
basement tailor shop. The filters are 
arranged in double banks of four each, 
those for the store being placed in a 
galvanized enclosed closet, while those 
for the basement and tailor shop are 
overhead in the duct. 

Fresh air is drawn from the street 
level and brought down over the cool- 
ing coils and then recirculated, the 
ratio being three to one. 

Air can also be circulated by means 
of the blower alone, thus saving power 
when outside temperature is cool. 





Gas Appliances Approved 


Toronto, Ont. — The Canadian Gas 
Association has announced its new list 
of gas appliances to be approved in the 
Association’s laboratory. The products 
of nineteen firms have been given ap- 
proval. The United States firms listed 
are American Gas Products Corp., New 
York; Hotstream Heater Co., Cleve- 
land; Beach Foundry, Ottawa; Ever- 
Hot Heater Division of Truscon Steel 
Co. of Canada, Walkerville, Ont. 





Airtemp A.C. for Railroads 


New York—Airtemp, Inc., distributor 
for air conditioning products of Chrys- 
ler Motors, will furnish air condition- 
ing equipment for 11 dining cars on 
the New York Central Railroad and 
four dining cars for the Pennsylvania 
Railroad, it was announced early in 
June. The Airtemp units to ‘be in- 


stalled in the dining cars of the two 
railroads will provide for heating in 
the winter as well as cooling during 
the summer. 





Faulty Heating Causes Ear 
and Nose Troubles 


NEw Haven, Conn. — Air condition- 
ing may join cosmetics and facial 
massage as a beauty aid if the sug- 
gestions of Dr. Leon Feldman, noted 
Philadelphia oto-laryngologist, are fol- 
lowed. 

In an address before the ear, nose 
and throat section of the Connecticut 
State Medical Society at Yale Univer- 
sity here May 23, the doctor stated that 
faulty heating is chiefly responsible 
for the fact that the inhabitants of 
America are “growing to be a race hav- 
ing bigger but not better noses.” 

Air conditioning is needed both in 
homes and places of employment if 
the development of oversized nasal 
equipment is to be checked, Doctor 
Feldman said, adding that “savages of 
darkest Africa live in greater security 
and comfort than the best civilized 
citizenry of today. More than 75% of 
the infectious diseases of the ear, nose 
and throat, having an allergic tend- 
ency, result from our faulty heating 
system.” 





Northern New Jersey A.C. Jobs 
Up 60% 


Newark, N. J.—Steady and rapid 
growth in summer air conditioning in 
Northern New Jersey is indicated in 
a survey of the industry in this area 
just completed by the Public Service 
Gas and Electric Company. 

The survey showed 123 air cooling 
units utilizing electrical refrigeration 
in the territory and an increase of 
60% in number of units installed in 
the first five months of this year as 
against last. Included in the list of 
installations were banks, stores, busi- 
ness offices, restaurants, beauty par- 
lors, movie theaters, bowling alleys, 
and private residences. 





New Orleans Adds 33 A.C. Jobs 


NEW OrLEANS—There are now 85 air 
conditioning installations in this city, 
according to G. E. May, utilization en- 
gineer, New Orleans Public Service 
Ine. Of these, 33 were made during 
1934. 

These installations are summarized 
in table following: 








A.C. for Hospital 


Cuicaco—The Evangelical Hospital 
here has equipped a large room with 
air conditioning for the treatment of 
hay fever, pneumonia, and asthma. The 
temperature and humidity are con- 
trolled, the air being cooled and de- 
humidified in summer as well as heated 
and humidified in winter. An ozone 
generator is also installed. 

The installation was made following 
research work by E. W. Riesbeck, Chi- 
cago engineer and author. 





Voorhees Elected by A.1.A. 


MILWAUKEE — Stephen F. Voorhees 
of New York, chairman of the Con- 
struction Industry code authority, was 
elected president of the American In- 
stitute of Architects at the 67th an- 
nual convention of that organization 
held here May 28-31. 

Mr. Voorhees is a member of the 
durable goods industries committee, 
of the executive committee for the 
Construction League of the United 
States, and of the Housing Advisory 
Council of the Federal Housing Ad- 
ministration. He is a member of the 
firm of Voorhees, Gmelin & Walker, 
New York, which has designed many 
notable buildings including the New 
York Telephone Building, the Western 
Union Telegraph Building, the One 
Wall Street Building, and the Head- 
quarters Building for the New Jersey 
Telephone Co., Newark, N. J. 

He is the supervising architect of 
Princeton University. He is now direc- 
tor of the institute for the New York 
division; chairman of the advisory 
board on vocational and industrial 
education of the New York Board of 
Education, and president of the Ap- 
prenticeship Commission of the New 
York Building Congress. 

Mr. Voorhees was born in Rocky 
Hill, N. J., in 1878. He attended the 
State Model School at Trenton, and 
graduated in civil engineering from 
Princeton in 1900. He served in the 
Spanish American War as corporal, 
and was captain and major in the 
sanitary corps of the U. S. Army from 
1917 to 1919. 

He is a member of the American 
Society of Civil Engineers, ASME, 
Princeton Architectural Association, 
Princeton Engineering Association, and 
Architectural League of New York. 























PRIOR TO 1934 1934 TOTAL 
Type oF ESTABLISHMENT 
No. Hp. No. Hp No. Hp. 
CURCON s wlcie on. ccedseensineee 10 57 5 53 15 110 
NGSGAGNEINGS 4... se csescticcsnss -- -- 5 170% 5 170% 
PO re Paneer rarer II 113% 2 109% 13 223 
Residences ........scescseee 13 28 II 31% 24 59% 
PRO 20 5 ch Face we wa deess 4 103 I 4 2 107 
[| err ae ree _ — 3 1% 3 1% 
‘SIGMUND aos ae eevee sts nes 4 1442 “ —_ 4 1442 
Banks and brokerage ....... 2 526% —- — 2 526% 
SUES bc ba wadiemeasseae sees II 1996 6 126 17 2122 
TOWER asicceesecseieeca 52 4266 33 50534 85 4771% 


MIncludes 2 radio studio installations. 
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O.B. Men Consider 
Greenhouse Market 


Boston—At the final meeting of the 
Boston Oil Burner Associates, before 
adjournment until the middle of De- 
cember, one of the guest speakers was 
H. O. Tappan, representative of Lord 
& Burnham, specialists for 72 years 
in the construction and heating of 
greenhouses. 

Mr. Tappan dealt with the subject of 
heating greenhouses from the stand- 
point of oil burner firing, after briefly 
sketching the history of greenhouse 
heating methods. While conceding that 
oil burners have a chance in this field, 
he warned that they had to compete 
with very cheap fuel—coal at an aver- 
age of six to eight dollars per ton for 
the grades used. 

He stated that some successful com- 
mercial greenhouse plants had dual 
plants—oil fired boilers and coal boil- 
ers, each with 75% of the necessary 
heating capacity and so arranged that 
the grower could switch from one to 
the other in case of breakdown, such 
as failure of the overhead electric lines 
connected with the oil burner plant, 
or could supplement one with the other 
in case of excessive cold, or shut down 
one according to the fuel market. 

He declared that to date there is no 
dependable engineering data on green- 
house heating available, such as operat- 
ing and maintenance costs, including 
heating, and that the oil burner man 
must proceed cautiously in making his 
survey and estimates. 

Greenhouse temperatures also differ 
greatly from house or commercial plant 
temperatures, ranging from a low of 
35° to 75° maximum and an average 
range of 55° to 60°. Therefore ther- 
mostats with special ranges should be 
used. There is not only the heat loss 
from the great area of flat glass, but 
also from the cracks between the over- 
laps, which often are as much as a half 
inch. But with seven years of neglect 
in upkeep of greenhouses everywhere, 
he said the field is wide open to oil 
burner men who can deliver one or two 
satisfactory jobs to the larger and more 
influential growers. 





Electrical Show to Feature A.C. 


CAMDEN, N. J.—Domestic and com- 
mercial air conditioning equipment 
will be one of the big features of the 
Second South Jersey Electrical Show 
to be held September 25-28, inclusive, 
in Camden Convention Hall and An- 
nex. Approximately $500,000 worth of 
the most modern electrical appliance 
and equipment will be presented for 
the first time to the public. 

The show will be staged under the 
direction of the Electrical League of 
South Jersey. Frank S. Horning is 


president of the league and general 
chairman of the show committee. 





A.C. House Built in Washington 


WaASHINGTON—The new E. V. Pugh 
Company houses have received wide 
approval here. The company recently 
announced the first completely air con- 
ditioned house to be offered at less 
than $6,000. 

The location is on Fourteenth Street, 
in Waycroft, Va. In the same block 
are five other houses without air con- 
ditioning, but all with special features, 
containing four, five, and six rooms 
and priced from $6,400 to $7,200. 

In the air conditioned offering, auto- 
matic heat in the winter, cooling in 
the summer and filtered, conditioned 
and circulated air throughout the year 
come through the same unit designed 
for this house by American Radiator 
Company. 





Bauer Handles Frigidaire 


Hartrorp, Conn.—Bauer & Co., Inc., 
440 Asylum Street, has been appointed 
sales and service representative for 
Frigidaire air conditioning equipment. 
The firm has_ been handling the 
Frigidaire domestic refrigeration line 
for some time. 

Associate dealers in Hartford in- 
clude Tychsen & Co., 100 Allyn Street, 
and the Perry Electric Co., 442 New 
Britain Avenue. 





Stoker Company Expands 


Toronto— The Iron Fireman Mfg. 
Company of Canada, 602 King St., W., 
maker of automatic coal burners, has 
acquired an additional 11,000 square 
feet of floor space. The firm is now 
occupying five times the space it had 
when factory operations started here 
five years ago. 





Plans Drawn for Central 
Heating Plant 


SKOWHEGAN, ME.—A central heating 
plant, to cost $65,000, is to be erected 
here at the State Reformatory for 
Women. Plans, which include a laun- 
dry, will be ready about the middle of 
July at the Public Institutions Depart- 
ment, State House, Augusta. A. J. 
Thayer Co., 2 Spring St. Extension, 
Auburn, Me., is the engineer. 





Central Heating Plant 
to be Erected 


Bancor, Mr.—A_ central heating 
plant is to be constructed at the Maine 
State Hospital, this city, to cost $35,000. 
Plans will be ready in the fall. The 
engineer is the Fels Co., 42 Union St., 
Portland, Me., and the construction 
will be under the direction of Dr. H. C. 
Hanson, Public Institutions Depart- 
ment, State House, Augusta. 





Ontario Chapter Elects 


Toronto—One of the features of the 
final meeting of the local chapter of 
the ASHVE for the year, held recent- 
ly in the Royal York Hotel, was the 
election, of officers. The meeting was 
attended by about forty members. 

M. W. Shears was elected president 
and Tom McDonald vice-president, 
H. R. Roth was reelected secretary. 
treasurer, while H. D. Henion, G. A. 
Playfair, and Hugh B. Jenney, were 
elected to the board of governors, 





Lehigh Honors Carrier 


BETHLEHEM, Pa.—Willis H. Carrier 
received the honorary degree of Doctor 
of Engineering at the commencement 
exercises of Lehigh University June 11 
when 259 degrees in course were con- 
ferred. 

Aubrey Weymouth, who has super- 
vised the erection of many New York 
skyscrapers was similarly honored. 





Buys Century Dealer Interest 


New YorkK—James E. Beckley, of 
New York, and John A. Pratt, Mont- 
vale, N. J., have purchased the inter- 
ests of Messrs. Mericle and Pollock 
in the Century Products Co., New 
York, distributor of Century oil burn- 
ers, boiler-burner units, and humidi- 
fiers for greater New York. 

Mr. Beckley was formerly vice-pres- 
ident and treasurer of Electrographic 
Corporation, while Mr. Pratt has been 
a Century dealer for over five years. 





Perkins & Colter Appoints 
Duncan 


Boston—Perkins & Colter Company, 
heating specialties, 61 Oliver Street, 
this city, announces that George T. 
Duncan, 99 Fort Hale Rd., New Haven, 
Conn., is representing its firm in Con- 
necticut and western Massachusetts in 
the sale of Taco Trol hot water heat- 
ing systems, manufactured by Taco 
Heaters, Inc., and in the sale of Dole 
air valves in western Massachusetts 
and eastern Connecticut. 





Burner Committee Meets 


New YorkK—The executive commit- 
tee of the American Oil Burner Asso- 
ciation held a meeting at the Pennsyl- 
vania Hotel June 12-13. No details of 
the committee’s deliberations have been 
disclosed other than a statement by 
W. J. Smith, president of AOBA, that 
a materially enlarged and comprehen- 
sive program would be submitted to 
the board of directors at its next meet- 
ing which will be held at Cleveland on 
July 9. 
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Knisely Talks on “High Hat Steels” 


New York—“High Hat Steels and 
How to Sell Them” was the title of 
an address delivered before the Iron 
and Steel Group of the National As- 
sociation of Purchasing Agents, May 
92, at the Waldorf-Astoria Hotel, by 
s. A. Knisely, advertising and sales 
promotion manager, Republic Steel 
Corp., Youngstown. 

Mr. Knisely traced briefly the de- 
velopment of modern special steels, 
or “high hat steels,” as he termed 
them, and pointed out that these steels 
have been produced to satisfy the de- 
mands of the purchasing agent and 
his technical consultants. He also 
brought out the fact that the old- 
fashioned type of “hard-boiled” pur- 
chasing agent has been replaced with 
a new type—the purchasing agent 
with an open mind and a willingness 
to listen to intelligent presentations of 
facts. 

Mr. Knisely explained how Republic 
is training its salesmen to be of maxi- 
mum assistance to purchasing agents. 
The company conducts a modern 
school, training salesmen for 1940. Ac- 
cording to the speaker, while the 
school is relatively small and require- 
ments limited, the number of appli- 
cants is large, being in excess of 300 
at the present time. Competition for 
enlistment is exceptionally keen. Ap- 
plicants are college graduated, many 
with a technical education and some 
with masters’ degrees. 

Applicants are chosen by a board of 
five, composed of the vice-president 
in charge of sales, general sales man- 
ager, assistant general sales manager, 
sales promotion manager and assis- 
tant sales promotion manager. Those 
chosen are not immediately placed in 
the school but must serve a_ proba- 
tionary period of six months in the 
general offices. 

If at the end of six months the ap- 
plicant measures up to the standards 
he is placed in the school and begins 
an observational course of about 57 
weeks in the mills. He spends suffi- 
cient time in each department to be- 
come thoroughly familiar with the 
operations. He must prepare a report 
on each department, which is graded 
by the superintendent and by the 
sales promotion department. Students 
attend night classes once a week and 
listen to lectures by both operating 
and sales executives. They are given 
training in public speaking and are 
taught to stand on their feet and sell 
their wares. They are instructed in 
the art of business letter writing, are 
acquainted with the problems they are 
likely to meet in the field and how to 
solve them. During this time they are 
paid a modest salary. 

After they have completed the 
course in the mills they are sent to 


the district offices as sales promotion 
men. 








James New ASHVE Technical 
Secretary 
New YorK— The ASHVE has ap- 
pointed John W. James technical secre- 


tary to handle the engineering phases 
of its various activities. He will be 


located at the society’s headquarters in 
New York. 


John W. James, new ASHVE technical 
secretary. 


A graduate of Oregon State College 
with the degree of B.S. M.E. in 1928, 
Mr. James was engaged as test en- 
gineer in the air conditioning division 
of General Electric Company, as re- 
search engineer in the department of 
mechanical engineering, University of 
Wisconsin, and in the design of me- 
chanical systems for public and private 
buildings for G. E. Reed, consulting 
engineer, Portland, Ore. 





Study Rural Market for Heating 


Toronro—Opportunities in the rural 
market in Ontario for heating appli- 
ances have been investigated by the 
Canadian Institute of Plumbing and 
Heating and a report issued. The re- 
port reveals that there is a large field 
available for live heating contractors 
who will give attention to the mod- 
ernization and equipping of farm 
homes in the more prosperous rural 
sections of the province. 





Utility Sells Gas Heat and 
Roof Insulation 


BALTIMORE—The gas heating sales 
department of the gas and electric 
company of this city is making a spe- 
cial combination offer in order to pro- 
mote the installation of gas-burning 
heating equipment. The combination 
involves roof insulation as well as 
the installation of gas heating equip- 
ment. The offer is based on a time 
payment plan. 






Mason Reenters District 
Heating Field 


New York — Friends and acquaint- 
ances of Gilmore Mason will be pleased 
to learn of his reentry into the field 
of district heating. Mr. Mason will 
be remembered because of his develop- 
ment of the Mason condensation me- 
ter and also because of his long con- 
nection with district heating, running 
back over 30 years. In its earliest 
days he spent some eight or nine years 
with the Baltimore district heating 
company and was later with the New 
York Steam Corporation for a period 
of 17 years. 

Mr. Mason is associated with Lyle 
A. Hall, with whom he has organized 
a partnership and established offices at 
32 West 46th Street here. The new 
company proposes to develop and pre- 
sent a line of devices of especial in- 
terest to operators of plants where dis- 
trict heating is used. The newest 
product consists of a steam control de- 
vice which is of simple construction 
and which is expected to reach the 
market at a low first cost. Adjust- 
ment is said to be simple, flexible, and 
responsive. A control which actuates 
a balanced valve in the steam supply 
line receives its energy from water 
power and through a clock device. It 
operates through a time cycle which 
is capable of adjustment. 





Baker Addresses Contractors 


Sr. Lovurs—R. W. Baker, Republic 
Steel Corporation, was the principal 
speaker at a special meeting of the As- 
sociated Sheet Metal, Air Condition- 
ing and Heating Contractors of St. 
Louis, held at the Mt. Moriah Temple, 
June 10. Approximately 150 attended 
the meeting. 





A.C. for Dress Shop 


HARRISBURG, Pa.— The Mary Sachs 
shop, exclusive women’s wear store, 
has installed a complete Auditorium 
air conditioning system. Herre Brothers 
of this city, licensed Auditorium agents, 
made the installation. The architects 
were Lawrie & Green of this city, and 
the engineer was Charles Leopold, Phil- 
adelphia. 





Forms A. C. Division 


DEs MoI1nes — The Des Moines Steel 
Co., 421 S.W. 4th Street, has formed an 
air conditioning and refrigeration divi- 
sion to sell, design, and erect air con- 
ditioning and refrigerating plants of 
all sizes excepting domestic types, in 
Iowa. It is a distributor for Frick and 
Trane equipment. John K. Dunn is 
manager of the newly-formed division. 
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Then take up to 3 
years at government 
approved low 





Sell them on 
having heating 
installed while 
the family is on 
a vacation... 


HAT are seasons to a plan like this? 
What home owner can resist this 
simple, easy way to solve next winter’s 
heating problem now? Tell him about 
present low prices. Tell him he pays noth- 
ing until Fall—pays no interest or extra 
charges for the summer. Then, beginning 
in the Fall, he takes up to three years to pay 
at government-approved low rates. 
Convenient? Sure. The work can be 
done while the family’s on vacation. No 
fuss, no bother—and modern heating is 
ready at the first sign of winter. Every- 


thing he wants in heating is included. No 
extras, no strings. 

Profitable? You bet! You get paid in 
cash when the job is completed. You get 
your full price at once, without recourse, 
without holdback. You pay no legal fees, 
no collection fees, nothing. It’s a spot cash 
sale for you. Don’t let summer put you in 
the red. You’re in business 12 months a 
year. Do business every month with 
American Radiator’s Cash-to-the-Con- 
tractor Finance Plan. Just drop a letter or 
a postcard for the details. 


AMERICAN RADIATOR COMPANY 


Division of AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 
40 West 40th Street, New York, N. Y. 
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American Radiator Co., New York, 
has appointed John E. King, assistant 
treasurer since 1927, as treasurer, suc- 
ceeding Donald M. Forgan, who will 
continue with the company in his po- 
sition as vice-president. Henry L. 
Weimer, assistant treasurer of Amer- 
ican Radiator and Standard Sanitary 
Corporation, which owns American 
Radiator Company, has been made a 
vice-president of the latter. 


Combustion Engineering Company, 
Inc., 200 Madison Ave., New York, an- 
nounces that its directors have elected 
F, H. Rosencrants a_ vice-president, 
effective June 1. He assumed charge 
of the proposition engineering depart- 
ment. Mr. Rosencrants for a number 
of years was mechanical engineer with 
the Electric Bond and Share Company 
and later chief engineer of Inter- 
national Combustion, Ltd. of England. 


Inland Steel Co., First National 
Bank Building, Chicago, has appointed 
Charles R. Robinson as first vice-presi- 
dent and general manager of sales. 
Mr. Robinson succeeds Edward M. 
Adams, who died May 8. Mr. Robin- 
son was associated with Inland Steel 
Company from 1904 to 1908, and from 
1922 until the present time. He is 
a director of the company, and has 
been vice-president in charge of the 
railroad sales department. He is also 
president of the Inland Tar Company, 
a subsidiary of Inland Steel Company. 


The Insulite Co., 1100 Builders Ex- 
change Building, Minneapolis, Minn., 
has appointed M. C. Fairfield as ad- 
vertising agent to succeed H. H. Stro- 
busch, resigned. Mr. Fairfield was for 
five years advertising manager of Flax- 
li-num Insulating Company. 


The Kennedy Valve Manufacturing 
Co., Elmira, N. Y., has appointed 
Thomas G. Swope as its Texas and 
Louisiana representative, with head- 
quarters at 863 Fifth St., Beaumont, 
Tex. 


National Radiator Corp., Johnstown, 
Pa., has opened sales headquarters 
for its newly created oil heating di- 
vision at 101 Park Ave., New York. 
The offices will be maintained as cen- 
tral headquarters for the division’s 
distribution activities and will be un- 
der the direction of C. P. Culbert, 
manager. 


John J. Nesbitt, Inc., Holmesburg, 
Philadelphia, Pa., announces that H. 
Berkley Hedges, who has been affiliat- 
ed with the heating and ventilating 
industry since 1914, has joined the 
company as manager of industrial 
sales. Upon being graduated from the 
University of Kentucky in 1914, Mr. 
Hedges was with the engineering de- 
partment of the Buffalo Forge Com- 
pany, later being transferred, as a 





MANUFACTURERS ° . e a 


sales engineer, to 
its. Philadelphia 
office. He was for 
several years sales 
engineer for the 
Carrier Engineer- 
ing Corporation in 
its Philadelphia 
office, and during 
the war and for 
three years fol- 
lowing, was asso- 
ciated with BE. I. H. Berkley Hedges. 
duPont de Nem- 

ours and Company, Wilmington, Del., 
as a heating end ventilating engineer. 
In 1921 he estabished a direct sales 
office in Philadelphia for Kewanee 
Boiler Company. 

In 1924 he was appointed New York 
district manager for York Heating and 
Ventilating Corporation, and served in 
that capacity, and as a director of the 
company, until 1931. 





Owens-Illinois Glass Co., Toledo, 
Ohio, has promoted Stanley J. Mc- 
Giveran to the position of manager of 
sales-merchandising. He was formerly 
manager of the prescription ware di- 
vision. 

W. M. Gates, who has been manager 
of the statistical and inventory con- 
trol division, has been made assistant 
to the general sales manager. Mr. Mc- 
Giveran and Mr. Gates will also retain 
the managerships of their respective 
divisions. 


Penn Electric Switch Co., Des Moines, 
Ia., has appointed Burton E. Shaw, head 
of the research division of Gilbert & 
Barker since 1932, as sales engineer. 
Mr. Shaw is a graduate of New York 
University and Yale and a former in- 
structor in heating and ventilating at 
N.Y.U. 


Republic Steel Corp., Youngstown, 
Ohio, has moved its Buffalo, N. Y., 
district sales office from 475 Abbott 
Road to 1020 Liberty Bank Building. 
T. B. Davies continues in charge of the 
office as district sales manager, as- 
sisted by his present staff. 


C. J. Tagliabue Mfg. Co., Brooklyn, 
N. Y., announces the appointment of 
E. D. Wacker, as assistant general 
sales manager. Mr. Wacker has been 
with the company for 11 years, part of 
the time as manager of the Pittsburgh 
territory and more recently as division 
sales manager in charge of controller 
sales for domestic refrigerators. 


COMING EVENTS 


OCTOBER 1418, 1935. Seventeenth 
Annual Convention of the American 
Gas Association, Chicago, Ill. 
JANUARY 27-31, 1936. Fourth Inter- 
national Heating and Ventilating Evx- 
position, International Amphitheatre, 
Chicago, Ill. 





—— 


McAlear Marries 


Cuicaco—James McAlear, president 
of The McAlear Mfg. Company, was 
recently married to Mrs. Alfred Walsh 
a member of one of the pioneer Chi. 
cago families, the daughter of the late 
John W. Garvey, and socially prom. 
inent. 








Three 1934 A.C. Jobs in Syracuse 


SyRacUSE— There were three air 
conditioning installations made in 
this city in 1934, according to Ralph 
L. Manier, industrial heat engineer, 
The Syracuse Lighting Company, Ine. 
One installation was a 10-hp. job in a 
broadcasting studio and the other two 
were installed in ladies’ apparel shops 
and consisted of one 10- and one 12-hp, 
installations. 





Isaac H. Francis 


PHILADELPHIA—Isaac Hathaway 
Francis, 1520 Locust Street, one of the 
best known consulting engineers in the 
east, died here June 26. 





Ice Subject of Meeting 


New YorK—Clifford F. Holske, re- 
search engineer, Knickerbocker Ice 
Company, talked on _ the _ technical 
aspects of the ice problem at the June 
13 meeting of the local section of the 
ASRE. G. L. Andre spoke on prob- 
lems of the ice industry, and C, J. 
Andrews discussed marketing ice-using 
equipment. 





Engineers and Contractors Outline 
Ideas on Federal Construction 
(Concluded from page 40) 


preserve and enhance the _ existing 
normal system of producer to whole- 
saler to contractor to consumer. 

However, if for certain conditions 
and reasons, direct bulk purchase by 
government procurement offices is 
found to be necessary, the government 
should restrict their centralized pur- 
chase to a few standard items in car- 
load lots. The government should also 
deal with an industry as a_ unit 
through its recognized trade associa- 
tions or code authority, and not at- 
tempt to break down by improper 
measures either the distribution sys- 
tem or the current competitive price 
structure. 


Advisory 


A national advisory body, represent- 
ative of the construction industry 
should be established by the President 
to aid and advise the administration 
in the formulation of broad policies 
and procedure to the extent that the 
work-relief program utilizes construc- 
tion as a means of accomplishing its 
purpose. 
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Sidney Stoker. 


Sidney Automatic Stokers 


Stoker Equipment Co., Sidney, Ohio, 
has on the market two bituminous 
coal stokers for installation in domes- 
tic and small commercial and indus- 
trial boilers and furnaces. The domes- 
tic model has three coal feeds, 15, 35, 
and 50 lb. per hr. of coal while the 
commercial unit feeds 100 Ib. per hr. 

According to the manufacturer both 
stokers have the following special fea- 
tures: fully enclosed sheet steel hop- 
per holding 400 lb. of coal, gear case 
with only three moving parts all of 
which operate in a bath of oil, a re- 
tort made of heat resisting iron with 
a removable tuyere top, special steel 
coal feed worm, aluminum fan of mul- 
tivane type with an adjustable air 
damper, noiseless direct connected %4- 
hp. electric motor. 

Four automatic controls, a room 
thermostat, a stoker switch, limit con- 
trol and a pilot control, are standard 
equipment. 





Trane Comfort Cooler 


The Trane Co., La Crosse, Wis., has 
announced a small comfort cooler. The 
feature is its low cost, as it is to be 
marketed for as little as $70. 

The lowest-priced models require a 
cold water supply from city mains or 
from wells at temperatures below 60°. 
Other mode's operate on direct ex- 
pansion refrigerants. 





G.E. Air Circulator 


An improved air circulator, type HV- 
1B, specially designed for efficient and 
quiet operation, has been announced by 
the General Electric Co., Schenectady, 
N. Y. It consists of a motor mounted 
on a resilient base and a directly con- 
nected aphonic pressure-type propeller 
fan with orifice, all assembled in a 
sturdy cabinet finished in durable gray. 

When connected to a 110-volt, 60- 
cycle power supply, it is said that it 
will deliver, depending on the back 
Pressure, from 2200 to 2900 c.f.m. of 
air, with a corresponding power input 
of from 260 to 210 watts. 


Binks Cooling Tower 


Binks Mfg. Co., 3114 Carroll Ave., 
Chicago, has announced a line of 
induced draft cooling towers with 
capacity ranging from 5 to 200 g.p.m. 
These are recommended for refriger- 
ation plants having from one to 50 
tons refrigeration capacity. 

Water distribution is through low 
pressure Rotojet nozzles. The nozzles 
spray a finely atomized mist of water 
downward through upward currents 
of air induced by the fan assemblies 
placed at the top of the tower. During 
cool weather, where towers are re- 
quired for year round operation, the 
fans may be shut off and cooling 
capacity secured without their use. 

Depending upon tower size and 











Binks cooling tower. 


capacity, one or more fans are used, 
the fans being driven by individual 
splash and weatherproof motors at 
speeds of approximately 450 r.p.m. 
All towers of the type K series are 
constructed of heavy steel frame sur- 
rounded by a sectional copper-bearing 
ga'vanized steel housing asphalted 
aluminum painted inside and out be- 
fore shipment. 





Tag Throttling Top for 
Diaphragm Valves 


C. J. Tag'iabue Mfg. Co., Park and 
Nostrand Aves., Brooklyn, N. Y., has 
developed the Tag long range throt- 
tling top in connection with its line 
of diaphragm valves. A feature is the 
arrangement for adjusting the spring 
pressure. The member in contact with 
the bottom of the spring does not turn 
when the adjusting feed screw is 
turned but, guided by the two vertical 
fins of the spider arms, merely moves 
up or down. Thus spring adjustment, 
it is claimed, does not tend to wind 
up the spring or disturb its normal 
characteristics in any way. 





Link-Belt De Luxe Stoker 


The No. 7 size, de luxe model auto- 
matic coal burner for household use 
has been placed on the market by 
Link-Belt Co., Chicago. 

The stoker is 8 in. longer than the 
No. 7 standard; has a_ high-gloss 
maroon finish with special striping; 
has a sectional rectangular retort sim- 
ilar to those furnished on large stok- 
ers, with inside and outside air ports; 
cast aluminum fan with “air stream” 
inlet control, and other features. 





L-R Type IA Flexible Coupling 


The L-R type IA flexible coupling, 
announced by the Lovejoy Tool Works, 
5022 West Lake St., Chicago, intro- 
duces what is said to be a new feature 
in the principle of transmission of 
torque through resilient cushioning 
arms of a spider subject to compres- 
sion. Instead of using the conventional 
parallel jaw surfaces where the outer 
edges of the jaws bear on the cushion- 
ing spider, the type IA coupling has 
convex jaw surfaces that exert a ro'l- 
ing pressure when bearing on the 
spider arms. 

Utilizing the var‘ation of compres- 
sibility with the thickness depending 
upon the resilient cushioning materials 
used, the convex surfaces proportion 
the spider arms so that the compres- 
sion is substantially uniform, regard- 
less of the extent to which each por- 
tion is compressed, so that each por- 
tion of the arm bears an equal share 
of the load. * 

Other features include a three-part 
construction. 

The couplings are made in standard 
sizes with bores from % in. to 3 in., 
to transmit from 1/12 to 200 hp. at 
1750 r.p.m. 





/-UNIFORM 
COMPRESSION 


‘RESULT... 
50% LONGER LIFE 
OF SPIDER . 


tT~STRONGER JAW 











MAXIMUM 
COMPRESSION— i 


MINIMUM. 
COMPRESSION 














L-R flexible coupling. 
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Alco Thermo Valves 


Alco Valve Co., Inc., 2628 Big Bend 
Blvd., St. Louis, has introduced the 
types N-375 and T-500 thermo valves 
for Freon and methyl chloride. They 
are designed automatically to regu'ate 
the flow of liquid refrigerant to any 
evaporating coil according to the re- 
frigeration load that may exist at any 
time. Actuated only by the superheat 
of the refrigerant as it leaves the 
evaporator, the valves react rapidly to 
load changes and, if properly selected 
for capacity and properly installed, 
are said to maintain maximum effi- 
ciency in any refrigerated low side 
regardless of how many _ similarly 
equipped low sides may be refrigerat- 
ed by one compressor. 

Type N-375 is made for any speci- 
fied capacity up to 5 tons with Freon 
and up to 10 tons with methyl chloride. 
Type T-500 is available in capacities 
from 5 to 10 tons for Freon and 10 to 
20 tons for methyl chloride. 





Dresser Pipe Coupling 


Several unusual features are incor- 
porated in a self-contained pipe joint 
announced by the S. R. Dresser Mfg. 
Co., Bradford, Pa. To make a connec- 
tion with the new joint, called the 
Dresser style 65 compression coupling, 
the pipe ends are inserted into the 
coupling, which comes assembled, and 
then two threaded octagonal nuts are 
tightened. 

As the nuts are tightened, two re- 
silient armored gaskets are compressed 
around the pipe. The resulting joint, 
it is claimed, is permanently tight and 
absorbs normal vibration, expansion 
and contraction. The pipe need not be 
cut to exact lengths, and repairs on 
old lines can be easily made. 

The couplings are supplied, 
or galvanized, 


black 
in standard steel pipe 


sizes from % in. I.D. to 2 in. I.D. in- 
clusive. 

















Dresser pipe coupling. 


Century Motors for A.C. 


Century Electric Co., St. Louis, has 
announced a line of squirrel cage nor- 
mal torque and high torque motors 
designed for refrigeration and air con- 
ditioning application. 

The designers claim for this line a 
composite performance of torque, effi- 
ciency, power. factor, and quiet opera- 
tion which is best suited to the opera- 
tion of this type equipment, including 
the latest designs of compressors. 

These motors are available in sleeve 
or ball bearing designs and are avail- 
able in sizes 600 hp. and smaller. 





Kewanee Jacketed Boiler 


Kewanee Boiler Corp., Kewanee, II1., 
has introduced the Regal jacketed 





5 Regat residence boiler, 

Pree ee Mh Re 
round residence boiler. The jacket is 
designed to accommodate the boiler 
and a gun type burner. The boiler 
and burner are both accessible by 
lifting a removable coil from the en- 
easement. The illustration shows a 
cutaway view. 

The company also has a square 
jacketed round boiler designed for ro- 
tary burners entirely enclosed or ex- 
ternal assembly with gun type burners. 





Vibration Eliminator 


The Vibration Eliminator a shock 
absorber or cushion for machinery, has 
been introduced by the Vibration Elim- 
inator Co., 41-26 37th St., Long Island 
City, N. Y. The device consists chiefly 
of a base stamping and supporting 
housing to which the leg or base of the 
machine may be rigidly fastened. The 
Vibration Eliminator relies for its ef- 
ficiency chiefly upon a new table of 
selected loadings on pure natural cork. 
According to the manufacturer, ade- 
quate loadings and ease of installation 
previously difficult to secure may now 
be assured in every installation. Mod- 
els are available for a large number 
of loadings. 












































Cutaway of hotel room 
application of a hotel unit. 


showing one 


Frigidaire Hotel Conditioners 


Four low side units for air condi- 
tioning are announced by Frigidaire 
Corp., Dayton, designed and produced 
after a survey of air conditioning 
needs in hotels, club quarters, and 
similar applications. These units are 
said to provide practically all the ad. 
vantages of the concealed duct sys. 
tems for those places in which use of 
ductwork would not be practicable or 
desirable. 

The new models are intended pri- 
marily for installation inside of closets, 
bathrooms, or other small spaces ad- 
joining the guest sleeping or living 
rooms. Here they may be placed at 
the right point overhead and out of 
the way of the curious guests. Grilled 
openings to the room admit the con- 
ditioned air and return air is taken 
to the unit directly through other 
grilled openings in walls or through 
louvers or grilles in closet doors. 

They may also be used in connec- 
tion with short localized duct systems 
wherever necessary to make installa- 
tions more practicable. 

To provide a wide range of versatil- 
ity these air conditioners are available 
in two distinct types each of which 
is produced in both 1-ton and %-ton 
capacities. The series HU50 and HU100 
are low in design and provide for re- 
turn air through the rear, while models 
HU51 and HU101 are of the vertical 
design with provision for return air 
through the lower end of the front 
panel. This front opening can be 
grilled directly or be placed adjacent 
to wall openings which are fitted with 
louvers, grilles, or screens. Both 1-ton 
units are equipped with double cen- 
trifugal blowers and the %-ton units 
have single blowers. 





Ridgid Tubing Cutter 


Ridge Tool Co., Elyria, Ohio, has 
announced a new and improved Ridgid 
tubing cutter that combines both light 
weight and a wide margin of strength. 
Made for %4 to 1 in. tubing the cutter 
weighs 61% oz. and is 5% in. long when 
set for 4% in. tubing. Accurate right 
angle cuts are made, it is claimed, be- 
cause the cutting wheel and V-pad are 
at the center of the tubing and the 
solid screw saddle must move in @ 
straight line. It is equipped with an 
integral reamer. 
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Ceiling model ORTHO-CLIME 
—also available for wall 
mounting. 
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BEFORE YOU DECIDE ON ANY 


(Chin Conditioning FRANCHISE 


GET THE FAIRBANKS-MORSE PROPOSITION 


All the world loves a winner . . . not only 
because the winners stay ahead of the field, 
but because winners pay profits! 


Before you decide upon any air conditioning 
franchise, look beyond the printed profit per- 
centages that will be offered you. Look be- 
yond the usual claims of a superior line, of 
more acceptance for the equipment. Find out 
about the manufacturer... his policies... how 
he protects and helps his dealers ... his success, 
not only in air conditioning, but in the design 
and sale of his other products that are dis- 
tributed through dealers and distributors. 


The Fairbanks-Morse Ortho-Clime Air Con- 
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Floor mode’ ORTHO-CLIME. Handsome 
in appearance, efficient in performance. 


ditioning Franchise covers more than just a 
line of equipment to sell. It covers motor, com- 
pressor and unit design second to none...a 
century of precision manufacture ... the ex- 
perience and the facilities for building a first- 
quality line. And beyond these, it carries 
the prestige and the acceptance gained by 
Fairbanks-Morse products in every field of 
industry. 


There is still room for a few alert distributors 
and dealers. For full information on the com- 
plete line and the F-M proposition, mail the 
coupon. Fairbanks, Morse & Co., Air Con- 
ditioning Division, 900 S. Wabash Ave., 
Chicago, Illinois. 








Large capacity wall model 
ORTHO-CLIME. 






GET YOUR COPY OF THIS FREE BOOKLET TODAY 


FAIRBANKS, MORSE & CO. Dept. 7751. 
900 S. Wabash Ave., Chicago, Illinois 


Please mail me ( 


( 


) information on the F-M franchise. 






Ce 


) free booklet on F-M Ortho-Clime air conditioners 
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Degree-days for May, 1935............ 
Degree-days, Sept. 1, 34 to May 31, ‘35 
Degree-days, Sept. 1, 33 to May 31, 734 
Degree-days, Sept. 1 to May 31, Normal 
Lb. coal per sq. ft. rad., May, 1935..... 
Gal. oil per sq. ft. rad., May, 1935..... 
Cu. ft. gas per sq. ft. rad., May, 1935.. 


Degree-days for May, 1935............ 
Degree-days, Sept. 1, 34 to May 31, ’35 
Degreée-days, Sept. 1, 33 to May 31, 734 
Degree-days, Sept. 1 to May 31, Normal 
Lb. coal per sq. ft. rad, May, 1935..... 
Gal. oil per sq. ft. rad., May, 1935..... 
Cu. ft. gas per sq. ft. rad., May, 1935.. 


Degree-days for May, 1935............ 
Degree-days, Sept. 1, ’34 to May 31, 735 
Degree-days, Sept. 1, ’33 to May 31, ’34 
Degree-days, Sept. 1 to May 31, Normal 
Lb. coal per sq. ft. rad, May, 1935..... 
Gal. oil per sq. ft. rad., May, 1935..... 
Cu. ft. gas per sq. ft. rad., May, 1935.. 


May, 1935 


Continuing HEATING AND VENTILATING's seventh year of publishing 
degree-day data for various large cities in the United States 


Atlanta 
8 
2764 
2850 
2890 
0.064 
0.005 
0.77 


Denver 
457 
5177 
4243 
5874 
3.656 
0.313 
43.87 


Hartford 

269 
6087 
6483 
6036 
2.152 
0.184 
25.82 


Minneapolis 


Degree-days for May, 1935............ 316 
Degree-days, Sept. 1, 34 to May 31, 35 7619 
Degree-days, Sept. 1, ’33 to May 31, ’34 7587 
Degree-days, Sept. 1 to May 31, Normal 7850 
Lb. coal per sq. ft. rad., May, 1935..... 2.528 
Gal. oil per sq. ft. rad., May, 1935..... 0.217 
Cu. ft. gas per sq. ft. rad., May, 1935.. 30.34 
Pittsburgh 

Degree-days for May, 1935............ 215 
Degree-days, Sept. 1, ’°34 to May 31, ’35 5030 
Degree-days, Sept. 1, ’33 to May 31, ’34 5722 
Degree-days, Sept. 1 to May 31, Normal 5235 
Lb. coal per sq. ft. rad., May, 1935..... 1.720 
Gal. oil per sq. ft. rad., May, 1935..... 0.147 
Cu. ft. gas per sq. ft. rad., May, 1935.. 20.64 
Scranton 

Degree-days for May, 1935............ 333 
Degree-days, Sept. 1, ’34 to May 31, ’35 6217 
Degree-days, Sept. 1, 33 to May 31, ’34 6560 
Degree-days, Sept. 1 to May 31, Normal 6129 
Lb. coal per sq. ft. rad., May, 1935..... 2.664 
Gal. oil per sq. ft. rad., May, 1935..... 0 228 
Cu. ft. gas per sq. ft. rad., May, 1935.. 31.97 





Baltimore Birmingham Boston 


140 
4371 
4773 
4533 

1.120 
0.096 
13.44 


Des Moines 


292 
6143 
5941 
6384 

2 336 
0.200 
28.03 


{ndianapolis Kansas City LaCrosse Los Angeles 


239 
5122 
5489 
5298 
1.912 

0.164 
22.94 


265 
5801 
6239 
5895 
2.120 
0.182 

25.44 


Portland, 


Ore. 
223 
4007 
3162 
4379 
1.784 
0.153 
21.41 


Seattle 
259 
4226 
3657 
4716 
2.072 
0.178 
24.86 


4 
2305 
2279 
2352 

0.032 
0.003 
0.38 


Detroit 

394 
6047 
6818 
6490 
3.152 
0.270 
37.82 


196 
4622 
4369 
4852 
1.568 

0.134 
18.82 


948 
854 
1024 


Providence 


276 
6033 
6005 
6014 

2.208 
0.189 
26.50 


Spokane 
282 
5892 
4861 
6274 
2.256 
0.193 
27.07 


318 
6324 
6466 
6045 

2.544 
0.218 
30.53 


Duluth 
530 
9275 
9628 
9245 
4.240 
0.363 
50.88 


322 
7228 
7121 
7322 

2.576 
0.221 
30.91 


New Haven NewOrleans New York 


220 
5262 
5673 
5347 
1.760 
0.151 
21.12 


Reading 
222 
5236 
5582 
5389 
1.776 
0.152 
21.31 


Syracuse 
389 
6686 
7099 
6881 
3.112 
0.267 
37.34 


Buffalo 
484 
6874 
7353 
6810 
3.872 
0.332 
46.46 


El Paso 
69 
2147 
1940 
2428 
0.552 
0.047 
6.62 


112 
1282 
834 
1504 
0.896 
0.077 
10.75 


Oklahoma 


City 
135 
3127 
3131 
3613 
1.080 
0.093 
12.96 


Rochester 
391 
6627 
7109 
6732 
3.128 
0.268 
37.54 


Toledo 
351 
6126 
6499 
5893 
2.808 
0.241 
33.70 


Chicago 
401 
6133 
6081 
6290 
3.208 
0.275 
38.50 


Fort Wayne 

310 
5981 
6341 
5934 
2.480 
0.213 
29.76 


Louisville 

143 
4041 
4400 
4180 
1.144 
0.098 
13.73 


Omaha 
269 
5676 
5377 
6131 
2.152 
0.184 
25.82 


St. Louis 
162 

4289 
4426 
4585 
1.296 
0.111 
15.55 


Trenton 
226 
5312 
5783 
4933 
1.808 
0.155 
21.70 





Degree-Days and Unit Fuel Consumption— 


Cincinnati 

198 
4685 
5052 
4703 
1.584 
0.136 
19.01 


Grand 
Rapids 
359 
6457 
6897 
6535 
2.872 
0.246 
34.46 


Memphis 
49 
2740 
2886 
2950 
0.392 
0.034 
4.70 


Peoria 

288 
5719 
5814 
6109 
2.304 
0.197 
27.65 


Salt Lake 
City 
307 
5281 
3967 
5555 
2.456 
0.211 
29.47 


Washington, 
D.C. 

142 

4430 

4785 

4626 
1.136 
0.097 
13.63 


Fuel consumption figures given above are based on certain conditions, and for other conditions corrections must be made. The figures assume 


Cleveland 

372 
5799 
6183 
6155 
2.976 
0.255 
35.71 


Harrisburg 

209 
5311 
5754 
5375 
1.672 
0.143 
20.06 


Milwaukee 

453 
6867 
6774 
7206 
3.624 
0.311 
43.49 


Philadelphia 

182 
4746 
5016 
4855 
1.456 
0.125 
17.47 


San 
Francisco 


224 
2328 
2004 
2682 

1.792 
0.154 
21.50 


Wichita 

183 
4166 
3908 
4673 
1.464 
0 125 
17.57 


the use of steam radiators emitting 240 B.t.u. per sq. ft. per hr., a system operating at 100% efficiency, and radiators calculated for maintain- 


ing 70° in zero weather. Heating values assumed for the fuels are 12,000 B.t.u. per lb. for coal, 1000 B.t.u. per cu. f 


t. for gas, 


and 140,000 


B.t.u. per gal. for oil. To correct for other heating values, efficiencies, and design conditions, follow the method explained in the “Heating and 






Ventilating Degree-Day Handbook.” 
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\ FFICE AND 
MODERN O 
NO HOT WATER.... | 
BAH /...WE'RE MOVIN... 


" 


THE WHITLOCK COIL PIPE CO., 


An unsatisfactory hot water supply is one cause of 
tenant dissatisfaction. Empty space brings no rev- 
enue. Modernization becomes a necessity. 


The most modern hot water equipment is a Whitlock 
EVERDUR Heater—a Type K Storage Heater with 
a shell of that corrosion proof alloy. It can be sold 
to the building owner or manager on two sound 
economical facts: 


1. It will produce the clean hot water tenants 
have a right to expect, and 


2. It will never have to be replaced since it can- 
not corrode. 


With only so much money available for moderniza- 
tion, alert Heating Engineers and Contractors will 
realize that the Whitlock Everdur Heater offers an 
ideal entering wedge for a share of this business. 
The nearest Whitlock Engineer will gladly cooperate 
—write for Bulletin 45, too. 


Consult the telephone directory for local address in 


WHITLOCK 


EQUIPMENT 


A Whitlock-Everdur Heater can Cure 
this Trouble and Provide Work for 
the Engineer and Contractor’! 


40 South Street 
Hartford, Conn. 


New York Chicago Baltimore San Francisco 

Boston Detroit Charlotte Cincinnati 

Philadelphia Kansas City Los Angeles and other principal cities. 
In Canada address Darling Bros., 120 Prince St., Montreal. 









There are QUICK PROFITS 


in Tank Heater Installations 


— 4 
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Install the METAPHRAM H-3 
REGULATOR FOR TANK HEATERS 


A new regulator of real “National” quality and de- 
pendability at a low price in keeping with the job it 
is designed to handle. Ask for prices and hook-up 
diagram which insures absolutely automatic and 
gradual control of all types of coal-fired tank heaters. 


' Full Stock 
carried in 

New York, 

210 E. 45th St. 


NATIONAL REGULATOR CO. 












2308 KNOX AVENUE, CHICAGO 
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Chace Thermostatic Bimetal is 
the active element that auto- 
matically governs operation of 
safety pilot light valve on 
Sonner Burners. By this con- 
trol the fuel supply to main 
burner is shut off in the event 


it 


TUT 


























that pilot light is extinguished. 





Chace Thermostatic Bimetal is 
now used in every line of 
industry where automatic con- 
trol of temperature is called 
for, or where automatic action 
must take place with change in 
temperature. 


W.M.CHACE VALVE CO. 

























THE WEATHER FOR MAY, 1935 


Plotted from records compiled for HEATING AND VENTILATING by the U.S. Weather Bureau. Heavy curves (T), dry bulb temperatures j 
dotted lines (H), per cent relative humidity, from readings at 8 a.m., noon, and 8 p.m., except for New York, which shows hourly readi 
lines (W), wind velocity in m.p.h, Arrows indicate prevailing wind directions. S—clear; PC—partly cloudy; C—cloudy; R—rain; 


n deg. F.. 
ngs. Light 
Sn—snow, 


PC R RC C PC R a Pc Cc 


ds s/h St. Louis 
mi -(T 


vt 
‘4 











100 
90 
oA 80 

| 70 

60 
50 
40 
30 
20 
10 

0 





G Pear ds pid , w ti Mean temp. for month, 61.4°; ayer 
: 2 wind velocity, 11.2 m.p.h.; prevail. 
ing direction of wind, E. 


WR ROR RR CR 
‘ 
‘ 


tl s\+|/ t th AlAs xlt|s t\ 7 


C$ 8.3.3. 7C & 2 2 CR. 





Cc 





2.2 8 0.0 BS Po 2 S38 2.6 Ss 
: Chicago 
Mean temp. for month, 52°: aver. 


wind velocity, 10.5 m.p.h.; prevail- 
ing direction of wind, N.E. 





90} — 
80} 

70} 
60 
50 
40 
30 
20 
10 











EE 



















Pittsburgh 


Mean temp. for month, 58.8°; aver. 
wind velocity, 9.3 m.p.h.; _prevail- 
ing direction of wind, N.W. 


New York 


Mean temp. for month, 58.8°; aver, 
wind velocity, 14.3 mp.h.; prevail- 
ing direction of wind, N. 
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Boston 


Mean temp. for month, 55.5°; aver. 
wind velocity, 14.2 m.p.h.; prevail- 
ing direction of wind, W. 
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A Simple, 
Dependable 


FLOAT 
VALVE 


HERE is no need to experiment with Float Valves 
TH doubtful design when Davis can give you such a 
well proven valve. The simplicity of Davis Float Valves 
means accurate, reliable, trouble-free service! The per- 
fected Davis design is a result of over fifty years ex- 
perience in solving every kind of flow control problem. 
The Davis is an absolutely tight-closing valve, yet 
operates freely—sticking is permanently eliminated. 
Your open tank will never overflow with a Davis Float 
Valve on the make-up line. 

ADVANTAGES—No internal packing—Entirely auto- 
matic—Handles hot or cold water at high or low pres- 
sure—No hunting—no water-hammer—Renewable com- 
position disc—Visible action—Dependable Service— 
Globe or Angle pattern. 

Send for Bulletin 101 


DAVIS REGULATOR COMPANY 


2553 S. Washtenaw Ave., Chicago, III. 











DAVIS serciatres 





ADSCO CASING 


“‘Red Diamond Brand” 


for 


Underground Steam Lines 








—the ideal combination conduit and insulation. 
A conduit that does not expand and contract 
longitudinally. Permanent waterproof construc- 


tion. 91% efficient. Strong and durable—found 
to be in perfect con- 


dition after being 
installed more than 25 
years. Lowest 


latest Bulletin. 


ADSCO Casing is also avail- 
able in split form. 








AMERICAN 
NORTH TONAWANDA NY 


instal- 
lation cost. Write for 





DISTRICT STEAM COMPANY 
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P There is nothing more modern than 
Aerofin Standardized Light - Weight 
Fan System Heat Exchange Surface. 
For either Cooling or Heating ap- 
plications, Aerofin is the choice of im- 
portant architects, engineers and con- 
tractors because it gives complete satis- 
faction and unvarying performance. 

Aerofin begins where ordi sur- 
face leaves off. Its exclusive features 
in design and construction make it the 
most advanced surface available today. 
It is furnished in aluminum, copper or 
other special metals. 

The home office in Newark or any 
branch office will gladly send descrip- 
tive literature or render prompt, per- 
sonal and efficient technical coopera- 
tion. Simply write to the address 
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Aerofin Flexitube 

Unit for Heating 

or Cooling with 
water. 


. 
“4 


The Shrine of The Little Flower, Royal 
Oak, Mich. has Aerofin heating surface. 
Architect, Henry C. McGill, New York; 
Consulting Engineer, William Brown, De- 
troit; Heating Contractor, Fred J. Douglas, 


Birmingham, Michigan. 












OVER FIFTY YEARS IN BUSINESS 
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A better and more uniform heating effect 
at reduction in fuel cost—you are di- 
recting the heat where it is needed, near 
the floor. The Grid Unit Heater will fur- 
nish more air changes per hour, too, due 
to the design of our patented “fin,” or 
heating sections which are made of spe- 
cial aluminum alloy cast metal to metal 
contact with the steam chambers. No 
electrolysis to cause corrosion either., 
Easy to keep clean—no maintenance ex- 
pense—built to last a long time. 


COMPLETE DETAILS ON REQUEST 


ThelUINIT HEATERS COOLER Co. 


WAUSAU ~ WISCONSIN 








“What—ripping out 
that pipe?” 


“Yes, it's gone al- 
ready—so they're 
putting in Reading 
Genuine Puddled 





Wrought Iron 
Pipe to last.” 


For intormation about pipe 
problems, write 





READING IRON COMPANY 


PHA ek SADE UP= HL A 


SCIENCE AND INVENTION HAVE NEVER FOUND A SATISFACTORY SUBSTITUTE FOR GENUINE PUDDLED WROUGHT IRON 
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The First Completely Air Conditioned 
Apartment House 
(Concluded from page 23) 


eral apartments were rented at once on the streneth 
of the air conditioning feature. : 

It was made clear to early inquirers that if condi. 
tioning were to be furnished higher rentals would have 
to be charged. Apartment rentals, as they stand today 
according to the superintendent of the building, aa 
$120 monthly. While this might be considered high 
by some who are unaccustomed to the benefits of con- 
ditioned air, it is asserted that a great many Prospec- 
tive tenants have indicated their willingness to sign 
leases at the stated figure to obtain the advantages, 

One observes that the landlord in this case did not 
follow the plan already in vogue with some other own- 
ers, that is, renting with or without air conditioning 
according to desire and willingness to pay for it. To 
explain this point, it might be said that many land- 
lords now offer conditioning via portable floor cabinets 
if and when tenants wish to pay extra for it, but allow 
those who don’t wish conditioning to sign leases at a 
lower figure. 

Mr. Bernstein evidently considers that prospective 
tenants who do not wish conditioning enough to pay 
a little extra for it may find apartments elsewhere 
where conditioned air is not available. It is the 
owner’s experience that there are many tenants who 
demand and appreciate conditioning. 

To capitalize the air conditioning as a renting fea- 
ture, across the front of the building is a large sign 
some 15 ft. by 20 ft. on which it is announced that 
this is the first apartment dwelling to be fully condi- 
tioned in New York. ‘The dealer-contractor’s name, 
that is, the United Air Conditioning Corporation, also 
appears in large letters along the bottom of the sign, 
thus providing publicity alike to the landlord and 
to the dealer. 





Steam Jet Refrigeration Operating Results 
Suggest Methods for Further Economy 
(Concluded from page 33) 
be suitable at partial loads and of the better condenser 
conditions which exist at partial loads. Test data and 
experimental operation of several steam jet installations 
seemed to bear this out. A curve (not reproduced 
here) shows that computations indicate that jet velocity 
may be maintained constant with decreasing condenser 

pressure and reduced initial steam pressures. 

Regarding actual means of accomplishing reduction 
of steam supply the authors believe that this reduction 
must be automatic if full advantage is to be taken of 
any improvement in condenser conditions. While there 
are several possible control points such as condenser 
pressure, condenser water inlet temperature and con- 
densate temperature there are practical objections to 
using any of these to obtain operating control. 

It appears to the authors that a differential pressure 
control on the whole offers greater possibilities in the 
way of improved sensitivity with decreased lag than 
would any thermostatic control. Such a method would 
also possess the ability to take advantage of beneficial 
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conditions in either the flash tank or the condenser. 
They point out that the difficulty of finding a repre- 
sentative point at which the average pressure can be 
determined in either the flash tank or condenser is real 
but believe that perhaps the use of a differential device 
will eliminate the necessity for determining either abso- 
lute values. The differential proposal (see Fig. 5) elim!- 
nates any necessity for barometric corrections. 





Tests on an Industrial Unit Heater 
(Concluded from page 39) 


shown can be used for any entering air temperature 
desired. Since the coefficient of heat transfer is inde- 
pendent of the mean temperature difference, the effect 
of various entering air temperatures may be corrected 
by adjusting the steam temperature. Thus, dropping 
the entering air temperature 10° is equivalent to in- 
creasing the steam temperature 10°. To apply this 
to the curves an actual entering air temperature of 70° 
and 220° steam, one would use a steam temperature 
10° higher, or 230°; also an entering air temperature 
of 90° and 220° steam. A steam temperature line 10° 
lower than 220° would be used, or a T, curve for 210° 
steam. 

The fourth objective of these tests was to determine 
the effect of superheated steam. The tests were run at 
various steam temperatures, having superheat up to 
125°. These tests indicate that the effect of superheat 
is so slight as to be negligible and that the character- 
istics of the heater using superheated steam would be 
practically the same as if using saturated steam. 





NEW CATALOGS 


Commodore Heaters Corp., 11 West 42nd St., New York. 
Bulletin 8, an excellent 12-page, two-color publication on 
the built-in heater, for all kinds of room heating. The 
Simplex Convectofin system of single-pipe steam heating 
is explained. Also, Convector manufacturers certified capac- 
ity ratings are listed for the first time, for numerous com- 
binations of heights and lengths for different heater sizes. 
Describes and illustrates the standard built-in heater for 
two-pipe steam systems. Dimensions of heaters are given, 
together with additional features of practical value in de- 
signing and installing piped-up heating systems. 


Fedders Manufacturing Co., Inc., Buffalo, N. Y. A stand- 
ard size, 12-page booklet made up of 11 articles dealing with 
refrigeration and air conditioning problems encountered in 
the field. The articles have been reprinted from the Fed- 
ders News and contain a considerable amount of technical 
information. 


Hynes Electric Heating Co., 240 Cherry St., Philadelphia. 
Bulletin No. 9, describing the company’s electric heating 
systems and automatic controls. Includes descriptions, illus- 
trations, and engineering data on the company’s electric 
room heaters, industrial heaters, blower heaters, and on 
dewpoint and other controls. Standard size, 12 pages. 


Illinois Testing Laboratories, Inc., 141 West Austin Ave., 
Chicago. Bulletin 2129, standard size looseleaf - punched 
single sheet folder describing the company’s A‘nor hori- 
zontal, edgewise pyrometer. 


(Continued on page 78) 
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WHERE THERE'S 

STEAM AND WATER 

THERE’S 
OPPORTUNITY 





For New Economy 
and Convenience 
in Hot Water 
Generation 


Hot water—major necessity in every 
walk of life, and business. Sylphon 
Steam-Water Mixers provide it at 
less cost—and at the instant and exact 
degree of temperature you want it at 


any point of usage. 


Simply mixing steam and water taken 
from a common source of supply — 
this Mixer is not intended to supplant 
storage tanks on large instantaneous 
heaters, but to supplement them. It is 
a complete unit in itself. It injects 
steam directly into water without the 
loss of heat units. Heats water only 
as used, eliminating wasteful steam 
consumption. Permits no loss from 
overheating nor danger from exces- 
sive temperatures. Allows no loss from 


condensation and requires no traps. 


Write for bulletin NH-510. 








FULTON SYLPHON (0. 
Representatives in All Principal Cities in U. S. A. 


and in Montreal, Canada and London, England. 
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AUTOMATIC 
VALVES 


for Your Control 
Operations 


Pressure Regulators are but one 

group of the many Automatic 

Valves made by Foster. There 

are Pump Governors, Relief 

Valves, Float Valves, Tempera- 

ture Regulators, Back Pressure 

Valves, Liquid Level Control- 

lers and many others. Write us 
if you must or wish to control 

Foster Class G2 Pressure ° ° 

Regulator rg in _o steam, liquids or gases auto- 

or air up to pounds an : 

seeuiding single-stage re- matically. 

duction. Single, bevel-seated 

valves, interchangeable parts 


in group of sizes, internal 
strainer protected, hardened 


stainless steel internal parts e 
for high pressure and tem- 

perature service. Standard 

sizes 2” to 12”. £ST1879- ENGINEERING CO. 


FOSTER ENGINEERING CO. 


112 Monroe Street, NEWARK, N. J. 











UNIFORM NEW L-R TYPE “IA” 
COMPRESSION FLEXIBLE COUPLING 


RESULT... (U.S. and Foreign Patents Pending) 
50% LONGER LIFE . 
OF SPIDER Convex Surface Design 


TRONGERJAW Lowers Maintenance Costs 


New design strengthens jaws, 
gives uniform compression and in- 
creases life of cushion by 50% 

Saves money—increases efficiency 
and assures years of trouble-free 
service. Makes machines perform 
better—gives better satisfaction. 
Type ‘“‘IA’’ made with bores 1/4” 
to 3” (1/12 H.P. to 200 H.P. at 




















1750 R.P.M.) 
2 SEND FOR SAMPLE 

Try a new L-R Type “IA’”’ at our 

expense. Send dia., H.P. and R.P.M. 
MINIMUM No obligation of course. 
COMPRESSION“ S 

PRESSION LOVEJOY TOOL WORK 
6022 W. LAKE ST., CHICAGO, ILL. 








1935 PENN TEMTROL MEETINGS 
ONS Mr aed 


lop am Loh th ae it t1- bata bolobe! 


Select closest All Star Temtrol Meeting from 
Schedule below. Meetings start at 10 A. M. ll 
guests of Penn at Noon Banquet. 








Date City Hotel Check No. Reservations 
July 12 Boston ee: |) ear 
July 16 Hartford i i: | 2 | ammerer one ress 
July 19 New York Pe ll aes 
July 23 Washington Washimeton jg [§ = actevessssee 
July 26 Baltimore Seca Bastimsero 8 fF  ——— cevceccccecs 
July 30 Philadelphia i: | Se ee me 
Aug. 2 New York Taft |, es 2a 
Aug. 6 .. -/- Rochester ee.) ae 
Aug. 9 Toronto 0 ee) |} ne eee er 
Aug. 13 Montreal I | ee rr rr 
Aug. 16 Detroit Book- Cadillac a Pe ee 
Aug. 20 Chicago Knickerbocker  |§$$[J}] 3 .....see-- 
Aug. 23 Minneapolis Leamington jj eesseeeeeees 
Aug. 27 Des Moines Ft. Des Moines [J ...cseeeecee 
Aug. 30 St. Fo _ 4 er ee 

r Letter Head and y to 
PENN ELECTRIC "SWITCH COMPANY, “DES ’MOINES, IOWA 
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National Radiator Corp., Johnstown, Pa. A two-color, 
spiral bound, 20-page catalog entitled “Invisible Warmth,” 
describing and illustrating the company’s line of Aero een. 
vectors. The book includes a number of photographs of 
residences in which these convectors are installed. 


National Radiator Corp.. Johnstown, Pa. General] catalog 
on National Premier steel boilers. Engineering and dimen- 
sional data, elevations, drawings and illustrations are n 
cluded in the 28 pages of this standard size bulletin. 


H. W. Porter & Co.. 825 Frelinghuysen Ave., Newark, 
N. J., has published an exceptiona'ly well-illustrated book- 
let, bulletin 351, fully describing its Therm-O-Tile under. 
ground steam conduit. The bulletin shows the advantages 
of this system, describes how work of installation is sim. 
plified, and claims that this system is durable and efficient. 
The monolithic sidewalk base, internal channel drain, arch 
and tile construction, tight and waterproof construction, 
and other points are featured. Eight pages, standard size. 


Ross Heater & Mfg. Co., Inc.. 1407-1411 West Ave, Buf. 
falo, N. Y., has published five new catalogs as follows: 
Sterling Oil Section, form 1037: Ross Expansion Joint, 
form 1039; Arco Metal Pipe, form 1040: Ross Storage Tank 
Heater, form 1041; Ross Decalorator (steam jet refriger- 
ation’, form 1043 


Scott-Newcomb. Inc., 1922 Pine St., St. Louis. <A 50-page, 
standard-size book on general air conditioning calculations 
and duct layout. This book goes into detail on heat loss 
and heat gain calculations, details on the laying out of duct 
systems, and includes an original psychrometric chart de- 
signed by W. B. Shepperd, research engineer for the com- 
pany. Contains numerous tables, including transmission 
coefficients, design temperatures for various parts of the 
country, both summer and winter, desirable condition in- 
doors corresponding to the various outdoor conditions, and 
the pressure drop in ducts. Included are calculation forms, 
in which the data are arranged in a convenient form. De- 
signed primarily for the company’s dealers and distributors, 
but will be sold to others for $1 each. 


Summerill Tubing Co., Bridgeport, Pa. has issued an 
unusually beautiful and complete catalog entitled Tubing 
by Summerill. Included in some of the chapters are in- 
strument tubing for industrial pressure gauges, tempera- 
ture control and recording equipment; pressure tubing such 
as is used in convectors; air heaters and similar applica- 
tions, and fuel injector tubing. Complete specification data 
are given as well as a number of chapters devoted to formu- 
las, tables, and mechanical composition data. Standard 
size, 56 pages. 


C.J. Tagliabue Mfg. Co.. Park and Nostrand Aves., Brook- 
lyn, N. Y. Bulletin 1117 describing the company’s line 
of Tag diaphragm valves and giving complete dimensions 
as well as instructions for sizing such valves. The bulletin 
is profusely illustrated with both photographs and graphs. 
Standard size, 16 pages. 


The Trane Co.. La Crosse, Wis. Catalog standard size, 
punched for insertion in binder, and entitled “Trane Fans.” 
Describes, illustrates, and gives complete engineering in- 
formation on the company’s line of blowers. 24 pp. 


The Trane Co., La Crosse, Wis. <A four-page looseleaf- 
punched folder describing the company’s suspended propel- 
ler type unit coolers. Capacities, dimensional data, and 
drawings are given. Standard size. 


York Ice Machinery Corp., York, Pa. Three standard-size 
sheets describing the company’s horizontal shell and tube 
brine cooler, horizontal shell and tube condenser, and verti- 
cal shell and tube condenser. Illustrates, describes, and 
gives engineering data relative to this equipment. 
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diator Co., Racine, Wis. Catalog no, 435 en- 
Py Heron Heat Transfer Surfaces for Air Conditioning 
and Commercial Applications.” Illustrates and describes 
the company’s line of blast units and commercial cooling 
units. In addition, sample calculations, curves and tables 
are presented to aid the engineer in solving problems in- 
volving heat transfer. A Hill psychrometric chart is in- 
serted in the back. In addition to being a catalog the bul- 
letin is a valuable data book on the subject. The company 
has also published catalog no. 535, a four-page, standard- 
size bulletin which is supplementary to catalog no. 435. In 
this catalog are illustrated and described the company’s 
line of evaporators used in connection with cooling and 
air conditioning. 





Abstracts 
(Concluded from page 60) 


The six methods described are (1) without tables, (2) 
with cubic divisors, (3) the 2-20-200 rule, (4) with tables, 
(5) by the B.t.u. method and (6) with the decimal factors. 
Each method is described in detail and its application is 
illustrated by a practical example. 


[“Sir Ways to Figure Radiation,” edited by H. L. Alt. 
Published by Domestic Engineering Publications, 1900 
Prairie Ave., Chicago. Imitation leather binding; 3% zx 64% 
in.; 64 pages; price, $2.] 


Bibliography on Coal and Coal Products 


This bibliography of books and articles relating to coal 
and coal products should prove extremely valuable to all 
persons interested in the production or use of coal or any 
of its main products. 

Besides listing books and articles in the English language 
concerning coal, the book also tabulates articles dealing 
with coal and related subjects, the publications of societies 
and technical institutes, and bulletins and reports of vari- 
ous universities and colleges. The proceedings and other 
publications of technical societies interested in coal are 
listed as are the reports of the various commissions on 
coal in the United States and Great Britain. 

The book has been compiled by F. R. Wadleigh who was 
formerly chief of the Coal Division of the Department of 
Commerce and who served as Federal Fuel Administrator 
during 1922-23. 


[A List of Books and Other Sources of Information Re- 
garding Coal and Coal Products,” compiled and published 
by F. R. Wadleigh, 1026-15th St., NW., Washington, D. C. 
Cardboard binding; 6 x 9 in.; 63 pages; price $1.] 


OXYGEN REMOVAL FROM WATER. The factors gov- 
erning the rate of oxygen removal from water by sodium 
sulfite are shown to be the pH of the water, temperature, 
catalysts, and inhibitors present in the water. Sodium 
sulfite may be used to remove oxygen from boiler feed 
water with assurance that the reaction is immediately eom- 
pleted at temperatures found in the boiler or hot process 
softener. At outdoor temperatures the reaction is less rapid 
and time must be allowed for the reaction to be completed. 
The use of 0.1 p.p.m. copper sulfate (1 Ib, in 1,200,000 gal.) 
will catalyse the reaction to completeness in 2 min. unless 
inhibitors are present. [“Oxygen Removal from Boiler Feed 
Water by Sodium Sulfite,’ by K. Kobe and W. Gooding in 
the March, 1935 issue of Industrial and Engineering Chem- 
istry, page 331.] 
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Repeat Orders 
Show 


Satisfaction 





Last year L. S. Ayres & Co., leading 
Indianapolis department store, in- 
stalled 17 Sarco Temperature Regula- 
tors on their air conditioning system 
for an extension and 14 additional 
Sarcos have now been installed. 









Repeat orders are the best evidence 
of satisfaction. For while some people 
take a chance when trying a product 
the first time, they do not duplicate their orders 


unless entirely satisfied. 
TEMPERATURE 


SARC REGULATOR 


always makes good. We see to that. 






Once set for a given temperature the Sarco main- 
tains exactly that temperature automatically 
without any attention. It is equally sensitive any- 
where from zero to 300° F. Adjustments can be 
made 25° above or below the 
calibrating point. 


This regulator is inexpensive to eQG@: 
install and maintain because it op- ~ & 
erates without compressed air, 
electricity or water pressure. 


Let us send one on 30 days’ free 
trial to test on hot water heaters, 
in cold storage rooms, dryers, air 
ducts, etc. Write for catalog P-52. 


SARCO COMPANY, INC. 
183 Madison Ave., New York,N. Y. 


Branches in Principal Cities 
Sarco Canada Ltd., Federal Bldg. 
Toronto, Ont., Canada 














CLASSIFIED ADVERTISING 


Advertisements under this heading payable in advance, $2 for first seven lines, figuring about 6 ordinary words to a line. Each additi 
in@ 35c extra. To insure insertion, copy must be received not later than the 20th of the month preceding date of issue itional 
HEATING AND VENTILATING—148 Lafayette Street, New York, N. Y. . 
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EXECUTIVE ACCOUNTANT—Co 
27 years’ experience (3 years in 
equipped to organize and manage 
and factory offices; prepare financi 
balance sheets, profit and loss 5 
organize and co-ordinate sales, 
accounting divisions, 
his executive ability will prove 

beneficial. Box 463, care HEATING AN} 
VENTILATING, 148 Lafayette St., New York 


WANTED: SALES-ENGINEERS for respon- 
sible positions with Frick Distributors in 
various cities. Must be experienced in am- 
monia, methyl chloride and Freon refrigera- 
tion, also air conditioning. Send full partic- 
ulars, with photograph, or call at Frick 
Company, Waynesboro, Penna. 


POSITION WANTED: Mechanical Engineer, 
35, married, honor graduate, member ASME, 
ten years’ broad engineering experience in- 


mptrollery 
Europe), 

general 
al reports, 
tatements; 
: factory and 
desires position where 


WANTED—FEstablished Sales Engineers or 
Manufacturers’ Agents with knowledge of 
Forced Air Heating or Air Conditioning, who 
ean handle definite territory on commission 
basis, on a well engineered line of equip- 
ment, which is showing a record of out- 
standing performance, and giving real satis- 
faction to both customer and dealer. Only 
high grade men with engineering knowledge 





need apply. Furnish your engineering record 
and your complete sales experience and refer- 
ences. Box 435, care HEATING AND VEN- 
TILATING, 148 Lafayette St., New York. 





cluding heating, refrigeration, controls, sev- 
eral patented inventions, desires permanent 
position, preferably in development or appli- 
cation engineering. Box 462, care HEAT- 


The New York Blower Com 
successful and experienced f 


heater salesmen. For furth i : 
ING AND VENTILATING, 148 Lafayette St., rer, S10 


New York. 


address The Sales Manager, 31 : 
Ave., Chicago, Ill. — 55 Shields 
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IMPERIAL MOTORS are widely used 
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FOR NEW Jana 
, BULLETIN ; 


QUALITY - SERVICE - RIGHT PRICES 
COURTEOUS TREATMENT 


Satan -, yy 
ak. oe bae oo 


mypertal 


Motors 9 and Generators 
THE IMPERIAL ELECTRIC CO. 50 Ira Ave. AKRON, O: 








Which BOOKS 
Do YOU Need? 


Check your book needs 
against this representative 
group of titles from Hk&art- 
ING AND VENTILATING’S Book 
Service. That book you’ve 
always meant to get may be 
among them. 

The contents and price of 
each are given below. Clip 
the advertisement, indicate 
the book or books you want, 
and mail to us with your 
check or money order in 
full. Your order will go out 
to you postage prepaid. 


HANDBOOK FOR HEATING AND VENTILATING ENGRS. 
—by J. D. Hoffman. Written for all who design, install or operate 
heating and ventilating plants. Contains more than 60 pages of 
invaluable reference tables. 475 pages. Price, $4.50. 

PIPING HANDBOOK 
—by Walker and Crocker. 
Price, $5.00. 


HEATING AND VENTILATION 
—by Allen & Walker. Third edition of this popular and comprehen- 
sive engineering book. Illustrated, 420 pages. Price, $4.00. 
REFRIGERATION 
—by Moyer and Fitz. Thorough and authoritative treatment of 
refrigeration, especially its application in small plants. Contains 
many valuable tables and charts. 5388 pages. Price, $5.00. 
HEATING AND VENTILATION 


—by Rietschel and Brabbee. A technical book for engineers. 382 
pages, with 7 charts. Price, $4.50. 


HEATING and VENTILATING 
148 Lafayette St. NEW YORK, N. Y. 


——___—— 


sD 


An authority in its field. 763 pages, 











THERES ONE FOR 
EVERY HEATING JOB 


Do the job More Economically 
with one of the Titusville 
Family of Firebox Type Boilers 
—the efficient solution to every 
heating problem. Write for 
Bulletin 9090-AHV. 


THE TITUSVILLE IRON WORKS COMPANY 
Division of Struthers Wells - Titusville Corporation 
TITUSVILLE. PA. 





Heating and Ventilating 
Degree-Day Handbook 


This book tells what the degree-day is 
and how it is used. Contains tables of 
average degree-days by months for 
1000 cities, fuel charts and degree-day 
maps. 56 pages. Price $1.50. 


HEATING AND VENTILATING 


148 Lafayette St., New York 
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